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1.0 INTRODUCTION 

RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 

TDD F08-8903-06 - PAN FUT0039HDA 

EPA ID UTD980952840 

This report was prepared to satisfy the requirements of Technical 

Directive Document (TDD) F08-8903-06, issued to Ecology and Environment, 

Inc.'s Field Investigation Team (FIT) by the Region VIII office of the 

U.S. Environmental Protection Agency (EPA). This report details 

sampling activities and provides a discussion of analytical results for 

samples collected during this f~:&;;,'P~ site i~ at I r1:f5q; 
Richardson Flat Tailings in Summit County, Utah. The follow-up work was-~ 

designed to support EPA efforts to respond to comments on the nomination 

of the site to the National Priorities List under the current Hazard 

Ranking System. 

The FIT performed the field work from July 18 through July 20, 

1989. FIT members conducting this investigation included Kevin Mackey, 

project officer; Steve Yarbrough, site safety officer and Dan Kenney, 

r sampler. Site access was coordinated by Tom Burns of EPA and Regional 

~~GoUDe~. Sampling procedures used during this investigation conform to 

(o requirements established in the Region VIII Standard Operating 

Procedures for Field Operations at Hazardous Vaste Sites (SOP III-2 

E & E 1989). The sampling effort was conducted under the approved 

Sampling Plan (TDD F08-8903-06). 

2.0 OBJECTIVES 

7 

The~~~~ (of the 
"--

7 
/· 

follow-up ~~activities at Richardson Flat 

Tailings were to: 

1 
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Define the surface water drainage patterns throughout the site G<,;'"Y!lv)!J.~vf) 
area; 

o Verify a release of inorganic contaminants into Silver Creek; 

0 Identify source material contributing to metals contamination in ~ 

Silver Creek. -fV G-t"L.l fc:~ ,.. 
D; 6, 

// All of the aforementioned objectives were addressed during the July 

-. ~ 18 through July 20, 1989 sampling effort. ~·~ 
--.me-t-als b _l~Ycgr,.if.i.e4-

-

-

-

3.0 BACKGROUND 

3.1 LOCATION AND SITE DESCRIPTION 

Richardson Flat Tailings lies within the northwest quarter of 

Section 1 and the northeast quarter of Section 2, Township 2 South, 

Range 4 East, Salt Lake Meridian, in Summit County, Utah. The tailings 

cover an area of approximately 160 acres on a topographic depression 

located one and one-half miles northeast of the town of Park City 

(Figure 1). 

The mill tailings at Richardson Flat came from the Keetley Ontario 

Mine and other metal mining operations currently owned by United Park 

City Mines (UPCM). The most recent use of the area for tailings 

disposal vas from 1975 to 1981. During that time UPCM had all its 

mining properties leased to either Park City Ventures or Noranda Mining, 

Inc. vho constructed and operated milling facilities on UPCM properties. 

In May of 1974, the Utah Division of Health - Yater Pollution Committee 

approved plans by Park City Ventures to construct an embankment, dikes 

and a diversion ditch to contain mill tailings deposited on Richardson 

Flat. 

2 
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3.2 PREVIOUS VORK 

____ .. ··· .. ... ---~ 

The original FIT si t~~~-!Jgat1on at Richardson Flat Tailings was 

conducted during the summer of 1985. One background monitoring well was 

installed by the FIT as part of the investigation. The background well 

and two existing UPCM wells located at the base of the dam were sampled. 

In addition, six surface water samples, one surface soil sample, two 

subsurface soil samples, four surface tailings samples and four 

subsurface tailings samples were collecte~ during the 1985 sampling 

effort. Findings of the original fiele~~~~r~ are discussed in 

the Report of Sampling Activities (TDD R8-8505-27) and the Analytical 

Results Report (TDD R8-8508-07). 

In July, 1986 the FIT conducted high-volume air sampling at the 

site. A report of air sampling activities (TDD R8-8605-12) and an 

analytical results report for air sampling (TDD R8-8608-05) provide 

details of field work and data results. 

The FIT submitted a Hazard Ranking System (HRS) package for 

Richardson Flat Tailings on September 3, 1987. Based on documented 

observed releases of inorganic contaminants to surface water and air, 

the site received an overall migration score exceeding the 28.5 

threshold value required for nomination to the National Priorities List 

(NPL). ~1 6T Ri~hardson Flat Tailings to the NPL.appeared in ~h~ 

kderal R&gi?Aer()n June 14, 1988J 8 f ft. f ~~ o~ecL 

~t' ~ SITE GEOLOGY, HYDROGEOLOGY AND HYDROLOGY 

~.3. l 
~ GEOLOGY 

Richardson Flat Tailings lies within a broad, gently rolling flat 

north of Park City, identified as Parleys Park. Over half of the total 

area (approximately 35 square miles) of Parleys Park is underlain by 

unconsolidated deposits of a poorly sorted mixture of clay to cobble 

size material. The unconsolidated deposits, which are saturated to 

within a few feet of the ground surface, occur primarily along Silver 

3 
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and East Canyon Creeks and in the flats northwest of Quarry Mountain. 

The rest of the park is underlain by consolidated rocks including 

volcanics of Tertiary origin and Knight Conglomerate (Baker 1970). 

_,.~·'a... 
~ HYDROGEOLOGY 

The water sources for wells in the Heber-Kamas-Park City area are 

primarily consolidated rocks in the mountains and unconsolidated 

alluvial fill in the valleys. Few wells exist within Parleys Park, so 

the unconfined aquifer characteristics in the area are not well 

understood. There appears to be no well-defined beds of material of 

very high or very low permeability, and no indications of the existence 

of artesian conditions. The average saturated thickness of the 

unconfined aquifer is broadly estimated to be about 40 feet. 

The general ground water flow direction corresponds with the 

regional surface water flow directions. Recharge to ground water in the 

unconsolidated deposits in Parleys Park comes from direct infiltration 

of precipitation, runoff from the mountains and secondarily from 

subsurface inflow through consolidated rocks (Baker 1970). 
~i 

' _Q tv\-af <t 

(l r).lJ'- - ~ ~ c \-'~ Q 

~~ ~ct,( \~ \)) e,~.eA!\ 
., . :> . "1--
~ HYDROLOGY 

s I\_ ():r- c:~t' 
Parleys Park is drained by East Canyon Creek and Silver Creek, both q~ 

tributaries to the "W'eber River. Silver Creek flows west of and near the ~ ( rc,.C-({6'4...

northern extension of Richardson Flat Tailings, ~has been . &\ f {\OW 
channelized for irrigation purposes both upstream nd downstream~e 
tailings. The nearest diversion from Silver Creek downstream of the 

tailings is the G.M. Pace ditch used for flood irrigation of alfalfa 

\ o~"lJ'v\1 '~ 

A diversion ditch 

-{ 
( ~ 1_ • 

LV itS \v'v 
within the tailings ~constructed as part 

fields and pasture. 

of the effort by Park City Ventures to contain tailings material 

deposited on Richardson Flat.. Construction of the diversion ditch has 

altered the drainage pattern as depicted on the 1955 USGS topographic 

map (Figure 1). The diversion ditch originates east of the tailings and 

4 
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terminates near the embankment at the northwest portion of the tailings. 

Figure 2 depicts the course of the diversion ditch as viewed on an 

oblique aerial photograph provided by EPA Environmental Monitoring 

Systems Laboratory (EMSL), dated June 1984. 

Normal annual total precipitation for Richardson Flat is reported 

between 16 and 20 inches (Baker 1970). 

t..f.O 

SAMPLE COLLECTION 

FIT sampling activities at the Richardson Flat Tailings began on 

Tuesday, July 18, 1989 and continued through July 20, 1989. The 

sampling team consisted of Kevin Mackey, project officer, Steve 

Yarbrough, site safety officer and Dan Kenney, sampler. 

Samples collected during this effort were shipped on July 20, 1989 

- to the following Contract Laboratory Program (CLP) laboratories for 

.... 

.... 

~ analysis: Samples of tailings and surface water were shipped as low 

hazard environmental samples to Keystone Environmental Resources in 

Houston, Texas for total metals analysis under Regular Analytical 

Services case number 12334. However, due to contractual difficulties 

Keystone Environmental performed only mercury analysis on these samples. 

Under the direction of the Sample Management Office (SMO) these samples 

were shipped by Keystone Environmental to Silver Valley Laboratory in 

Kellogg, Idaho for the remainder of the analyses. Sediment. samples were 

shipped to Silver Valley Laboratory in Kellog, Idaho under Special 

Analytical Service case number 4725H. These samples were sieved in an 

80 mesh sieve in order to remove large gravel and organic matter prior 

to analysis for total metals. 

( 
( 
\ -----' 

Initially
1

the FIT proposed screening sediment samples using FASP 

XRF analysis for metal contaminant detection. However, during the 

sampling period the FIT XRF experienced operating problems and was not 

available to perform the analysis. The FIT opted to send a single 

5 
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sediment sample from each sample location to the CLP laboratory for 

sieving and analysis. 

~.1.1 Tailings Samples 

The FIT collected a total of five tailings samples from various 

locations throughout the tailings impoundment, Figure 2. These samples 

included: 

RFT-TA-1 

RFT-TA-2 

RFT-TA-3 

RFT-TA-4 

RFT-TA-5 

Eastern end of tailings between access road and 

diversion ditch. 

Southern end of tailings pile between Union Pacific 

Railroad and diversion ditch. 

Southwestern edge of tailings between Union Pacific 

Railroad and diversion ditch. 

Flood plain 
D'V\., LA.Jt1> t- 1 j- 6lL- 0 .f-

tailings located -AeJCt --t.g. Silver Creek 

on the eern~ of Union Pacific Railroad bed. 

, 

Downgradient-most sample along the flood plain 

tailings near Silver Creek. 

All tailings samples were collected using a plastic scoop or a 

decontaminated stainless steel spoon. The FIT composited samples on a 

plastic sheet prior to placing them in the appropriate sample 

containers. 

~.1.2 Surface Vater Samples 

The FIT collected 12 surface water samples during the course of 

this investigation. Two sample aliquots were collected at each station. 

One sample.(designated by the station location number followed by an "A" 

designator) was filtered with a 0.45 micron filter and a barrel filter 

prior to preservation with nitric acid to a pH <2. The second aliquot 

6 
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(designated by location number followed by a "B" qualifier) was 

preserved in the same manner without filtering. These samples were 

collected from Silver Creek located west of the tailings pond, and from 

a diversion ditch which conveys runoff around the tailings impoundment 

and from a marshy area located downgradient of the diversion ditch at 

the base of the tailings dam. The FIT collected one additional sample 

from the Pace Homer irrigation ditch which discharges into Silver Creek 

upgradient of the tailings impoundment. Sample locations are shown in 

Figure 2. Specifically, the samples included: 

RFT-SV-1 

RFT-SV-2 

RFT-SV-3 

RFT-SV-4 

RFT-SV-5 

RFT-SV-6 

RFT-SV-7 

RFT-SV-8 

RFT-SV-9 

F08-8903-06 

Background sample collected from the Pace Homer 

Ditch. 

Sample collected from Silver Creek near the 

floodplain tailings. 

Additional sample collected from Silver Creek near 

floodplain tailings. 

Upgradient sample in runoff diversion ditch. 

Samples collected from the diversion ditch at 

possible point of tailings entry. 

Sample collected from point of diversion ditch 

discharge into marshy area. 

Sample collected from a marshy area upgradient of 

the confluence with Silver Creek. 

Sample collected from the point where Silver Creek 

enters marshy area. 

Sample collected at culvert area where Silver Creek 

and marshy area drain under U.S. Route 40. 

7 



-

-
-

-

RFT-SV-10 

RFT-SV-16 

RFT-SV-17 

Downgradient sample collected 800 feet upstream of 

the G.M. Pace irrigation diversion point. C 
J ('"" f'1M.-s ; t "' "" v. 

Surface water sample collected downstream of the 

confluence of Pace Homer Ditch and Silver Creek. 

~ 5 . J« t tp"€ie k-
Background surface water sample collected ~ • ( 

approximately 20 feet upstream of the confluence of 

the Pace Homer ditch and Silver Creek. 

Heavy construction activity upgradient of surface water sample 

locations RFT-SV-2 and RFT-SV-3 resulted in highly turbid water at the 

time of sampling. The turbidity in the surface water was caused by 

heavy machinery moving through Silver Creek and disturbing streambed t 
material. The additional suspended sedimen~esult in elevated")~f'~ C / 
metals concentrations in the unfiltered aliquots ~ samples collecte~ ~ 
from these locations. ~ n· D. • 

~.1.3 Sediment Sample Collection 

(.J'rf .:?'--"~0"'"' -

The FIT collected sediment samples in conjunction with each surface 

water sample. Each sediment sample was collected immediately following 

surface water sample collection. Each sample was collected using a 

plastic scoop or a decontaminated stainless steel spoon. The FIT 

composited each sediment sample on a plastic sheet prior to placing the 

sample in the appropriate sample container. 

~1.4 Opportunity Samples 

After performing a site reconnaissance the FIT selected two 

locations for opportunity sample collection. Additional surface water 

samples (RFT-OPW-1A and RFT-OPW-1B) and a sediment sample (RFT-OSE-1) 

were collected from a ponded seep area at the base of the tailings dam. 

A second opportunity sediment sample (RFT-OSE-2) was collected from a 

small seep area located approximately 50 feet northeast of the ponded 

seep area, along the face of the tailings dam (Figure 2). Flow in this 

/ 8 
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seep area was insufficient for surface water sample collection. Surface 

water sample RFT-OPV-lA was filtered prior to preservation with nitric 

acid to a pH <2. 

5.~ QUALITY CONTROL 

The FIT closely adhered to quality control procedures during the 

sampling activity as described in the Sampling Plan and in SOP III-2, 

Chapter 6. 

s,t 
...i:2.1- Instrument Calibration 

Instruments utilized on this SI were calibrated by FIT members in 

the field. An Orion pH meter and a specific conductivity meter were 

calibrated daily and used at each surface water sample collection point. 

In addition, pH paper was used to determine tailings and sediment pH at 

each sample location. All pH, temperature and specific conductance data 

can be seen in Tables 2 and 3 of this report. Daily instrument 

calibrations can be found in the Richardson Flat logbook (TDD 

F08-8903-06). 

s . .,_ 
Containers 

All sample containers were obtained though the Sample Management 

Office (SMO) Bottle Repository. A rinsate blank was collected for each 

day of sampling and submitted to the Contract Laboratory Program (CLP) 

laboratory to assess quality control (quality assurance on equipment 

decontamination and field handling). 

5:~ 
~Background Samples 

The FIT collected background samples for both the Silver Creek and 

diversion ditch drainage. Upgradient surface water and sediment samples 

RFT-SY-lA, RFT-SY-lB and RFT-SE-1 were collected from the Pace Homer 

Ditch (an irrigation ditch which discharges into Silver Creek upgradient 

of the floodplain tailings area). Additional surface water and sediment 

9 
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samples RFT-SY/SE-16 and RFT-SY/SE-17 were collected on Silver Creek 

upgradient of the floodplain tailings. Samples RFT-SY/SE-16 and 

RFT-SY/SE-17 were collected downgradient and upgradient of the 

confluence of the irrigation ditch with Silver Creek, respectively. 

An upgradient surface water and sediment sample (RFT-SY/SE-4) was 

collected from the eastern end of the runoff diversion ditch which 

conveys runoff from the surrounding hills near the tailings pond (Figure 

2). 

s.-r 
~ l 4, Blank Samples 

The FIT prepared a total of three blanks for this sampling effort. 

RFT-SY-12A, RFT-SW-12B, RFT-SY-15A, RFT-SY-15B, RFT-SW-18A and 

RFT-SW-18B were field rinsate blanks (prepared to check decontamination 

of sampling equipment). 

s.5 
~;s- Duplicate Samples 

Samples RFT-SY-11A and RFT-SW-11B were collected as a duplicate of 

RFT-SY-2A and RFT-SV-2B. These samples provide verification of 

laboratory accuracy. 

5./o 
~ Decontamination Procedures 

The FIT followed decontamination procedures as set forth in SOP 

III-2, Chapter 11 Equipment Decontamination Procedures. This procedure 

involved the following steps: a tap water wash, soapy water wash, 

triple deionized water rinse and air drying. 

£.1-
~DOCUMENTATION 

Following sample collection, all samples were handled in strict 

accordance with chain of custody protocol prescribed by the NEIC 

Procedures Manual for the Evidence Audit of Enforcement Investigation by 

Contractor Evidence Audit Teams, April 1984 (EPA-330/9-81-003R). Table 

10 
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1 of this report includes the sample identification numbers, sample tag 

numbers, traffic report numbers and chain of custody number. Copies of 

traffic reports, chain of custody records and pertinent airbills are 

available in TOO file F08-8903-06. The Richardson Flat logbook has a 

complete record of all documentation information (TOO F08-8903-06). 

6.0 FmB 8B9BIIViffl!)ft5. ~f/1A3/ Fl IJ l>/ ~::3 
The FIT spent three days collecting samples from the tailings 

runoff features at the Richardson Flat Tailings facility. Yeather 

conditions were favorable with no appreciable precipitation occurring 

during the sampling effort. 

.5~ ..v'l 
Surface water samples RFT-SV-2 and RFT-SY-3 collected from 

Creek were highly turbid due to heavy construction occurring 

approximately 200 feet upstream of the sample locations. All field 

observations for this sampling effort are recorded in the Richardson 

Flat logbook (TOO F08-8903-06). 

FIT sampling activities were observed by UPCM personnel Kerry 

and Ed Osika and consultant Bill Bullock of MSE (an environmental 

consulting firm from Butte, Montana). The FIT provided split samples to 

UPCM personnel for each sample FIT collected. Each split was treated in 

an identical manner to those samples FIT submitted for CLP analysis. 

Samples were collected in a manner which took into account drainage 

patterns throughout the Richardson Flat area. The FIT collected samples 

in order to assess possible migration of contaminants offsite into 

Silver Creek and determine the presence of contaminants in these 

drainage areas. Additional samples were taken from two possible seep 

locations at the base of the tailings dam in order to assess the 

likelihood of contaminant migration via seeps and springs from the 

tailings pond area. ~~ 

Two additional tailings samples were collected from the "flood 

plain tailings" located along Silver Creek adjacent to the Richardson 

11 
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containment feature associated with these areas 

and the tailings material could easily be washed into Silver Creek 

during storm events. According to plat maps obtained from the Summit 

County Assessor's office, these floodplain tailings are on 

currently owned by the U.S. Department of Transportation. 
-...---------------~ ........ -~=~-~~·~ ~·- .-......... ~ .. ~~-~ ~---

The FIT collected samples from the diversion ditch around the 

tailings pile. These samples were taken in such a manner as to 

determine availability of contaminated material for transport offsite 

via the diversion ditch structure. In addition, these samples will help 

the FIT assess the integrity of runoff control structures onsite. ___ ,J 
QUALITY ASSURANCE REVIEY 

The inorganic data packages were examined thoroughly by FIT 

chemists for compliance using EPA Functional Guidelines for Reviewing 

Inorganic Data and the approved Region VIII FIT CLP Quality Assurance 

Standard Operating Procedures (SOP). The quality assurance reports and 

data sheets are attached as Appendix C. The data packages were judged 

acceptable overall, with qualifications as follows. 

7.1 SEDIMENT SAMPLES 

Spike recoveries were low for antimony and thallium indicating 

positive results for these elements are biased low and are flagged "j", 

estimated. Selenium recoveries were unacceptably low and positive 

values are flagged "j" and undetected values are rejected, "r". 

Thallium and selenium data were also flagged "j" for below criteria 

correlation in method of standard additions. Cadmium data were flagged 

"j", estimated, due to percent difference in serial dilution results. 

7.2 VATER AND TAILINGS SAMPLES 

Samples were transferred from one CLP laboratory to another by the 

Sample Management Office. Mercury results are flagged "j" estimated 

because of missed holding times. Recoveries for thallium and selenium 
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vere lov and vere flagged as described above. Lead results vere flagged 

"j" due to duplicate results. Arsenic data were flagged "j", estimated 

data, due to poor correlation coefficients for HHP 517, HHP 518 and HHP 

504. Arsenic and zinc solid sample results were flagged "j" due to high 

serial dilution results. Field duplicates shoved good relative 

agreement. Field blanks were free of contamination above contract 

detection limits except that arsenic in RFT-SY-12B vas detected at 12 

J,lg/1. 

-
·~ 8.0 ANALYTICAL RESULTS 

The results of the inorganic analysis are shown in Tables 3,4 and 

5. The sampling locations and the concentrations of arsenic and lead at 

each sample location are depicted in Figures 3 through 5. Each figure 

gives relative concentrations of contaminants for each medium sampled 

(i.e. Figure 3 contains lead and arsenic concentrations for tailings 

samples. Figure 4 contains lead and arsenic concentrations for surface 

water samples. Figure 5 contains lead and arsenic concentrations for 

sediment samples). 

The following is a discussion of analytical results for each medium 

sampled. 

8.1 TAILINGS SAMPLES 

Samples collected from the Richardson Flat tailings pond shoved 

fairly constant concentrations of lead and arsenic. In particular, 

arsenic concentrations in tailings samples vere relatively constant at 

approximately 200 mg/kg while lead concentrations vere slightly more 

variable (ranging from 2580 mg/kg to 4520 mg/kg). These samples were 

collected from an area immediately south of the tailings pond diversion 

ditch. There was no effective barrier to erosional transport of this 

material into the diversion ditch. Contaminants detected in this 

material could potentially be transported via the diversion ditch into 

the Silver Creek drainage • 

13 
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Samples collected from the floodplain tailings (RFT-TA-4 and 

RFT-TA-5) exhibited a higher degree of variability. Arsenic 

concentrations in sample RFT-TA-4 were 859 mg/kg while sample RFT-TA-5 

had an arsenic concentration of 175 mg/kg. Lead concentrations were 

also highly variable with sample RFT-TA-5 having a lead concentration of 

31,600 mg/kg while RFT-TA-4 had a concentration of 9300 mg/kg. These 

tailings were also susceptible to erosional transport into Silver Creek 

with no visible containment structure present. 

8.2 SURFACE VATER SAMPLES 

Analysis of surface water samples collected from Silver Creek 

showed significant levels of lead, arsenic and mercury. Specifically, 

these contaminants were detected at largest concentration in samples 

collected near the floodplain tailings area (RFT-SV-2B, RFT-SV-3B) and 

in samples collected from the upper reaches of the Richardson Flat 

diversion ditch (RFT-SV-4B). Elevated arsenic and lead levels in 

samples RFT-SV-2B and RFT-SV-3B may be due to turbidity generated by 

heavy construction activities upsream on Silver Creek. In all cases, 

the unfiltered surface water samples showed much higher concentrations 

of arsenic, lead and mercury than the filtered samples (samples with an 

"A" designation). 

Arsenic, lead and zinc levels were also higher in opportunity 

sample RFT-OPV-lB. The FIT collected this sample from a seep area at 

the base of the tailings pond. Arsenic concentrations in RFT-OPV-lB 

were 33.1 J,Jg/1 while lead and zinc concentrations were 68.2 ug/1 and 759 

ug/1, respectively. Mercury was not detected in significant quantities 

in this seep sample. 

Contaminant concentrations in opportunity sample RFT-OPV-lB suggest 

a slight contribution to surface water contamination from the Richardson 

Flat Tailings area. However, a higher level of contamination was 

detected in Silver Creek samples (RFT-SV-2B and RFT-SV-3B). Surface 

water sample RFT-SV-2B had arsenic concentrations of 619 ug/1, lead 

20,000 J,Jg/1, mercury 11.50 ug/1 and zinc 19,300 J.Jg/1 significantly 

14 
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elevated above concentrations in background samples RFT-SV-1A and B, 

RFT-SV-16A and B and RFT-SV-17A and B. Sample RFT-SV-3B had elevated 

concentrations of arsenic 41.9 ~g/1, lead 1100 ~g/1 and zinc 3790 ~g/1, 

while mercury was not detected. Based on these concentrations the 

floodplain tailings and additional upgradie~t sources appear to be 

contributing arsenic, lead, mercury and zinc to the Silver Creek 

drainage. 

At each sample location, the unfiltered surface water samples 

showed higher levels of contamination indicating that a majority of the 

contaminants were suspended in solution. The filtered and the 

unfiltered surface water samples exhibit a similar trend in relative 

contaminant magnitudes and in the contaminants detected. Downgradient 

concentrations of lead, arsenic and mercury are elevated above those 

detected in background samples for the filtered samples. 

8.3 SEDIMENT SAMPLES 

Analysis of sediment samples collected from Silver Creek, the 

marshy area and the storm runoff diversion ditch around the tailings 

pond indicated significant levels of arsenic, cadmium, lead, mercury and 

zinc contamination in the area. The discussion focuses on arsenic since 

the other contaminants correlate with arsenic. 

The background sediment sample collected from Silver Creek above 

the Pace Homer ditch confluence (RFT-SE-17) had a concentration of 555 

mg/kg of arsenic. However, immediately downstream of the confluence, 

sample RFT-SE-16 had a lower arsenic concentrations 211 mg/kg. 

Meanwhile sample RFT-SE-1 collected from the Pace Homer ditch above the 

confluence of Silver Creek showed an 83.2 mg/kg concentration of 

arsenic. These concentrations indicate an additional source of 

contamination upstream of the Richardson Flat tailings dam and the 

floodplain tailings. 

Samples RFT-SE-2 and RFT-SE-3 were collected from Silver Creek near 

the floodplain tailings and upstream of the convergence with the marsh 
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area at the base of the tailings pond. These samples exhibited arsenic 

concentrations of 570 mg/kg and 427 mg/kg, respectively. However, these 

relatively large concentrations are not three times the levels detected 

in background samples RFT-SE-16 and RFT-SE-17. These sediments 

contained arsenic and lead at concentrations greater than the floodplain 

tailings. 

Samples collected from the marsh area also showed significant con

centrations of arsenic. Those sediment samples collected from the marsh 

area confluence with Silver Creek (RFT-SE-8 and RFT-SE-9) exhibited 

higher arsenic concentrations than those samples collected from the area 

where the diversion ditch discharges into the marsh (RFT-SE-6 and 

RFT-SE-7 in Figure 2). Again, arsenic values were not three times 

greater than those detected in the background samples. 

Arsenic concentrations in the diversion ditch samples (RFT-SE-4, 

RFT-SE-5 and RFT-SE-6) actually decreased in a downgradient manner 

across the tailings pile. The highest concentration of arsenic in the 

diversion ditch was detected in upgradient sample RFT-SE-4, 776 mg/kg 

and consistently decreased in the more downgradient samples (RFT-SE-5 at 

320 mg/kg and RFT-SE-6 at 261 mg/kg). These samples were collected from 

areas with little hydraulic gradient, low flow and without a 

well-defined channel. Heavy marsh vegetation was present. Samples 

RFT-SE-5 and RFT-SE-6 contained a large amount of decaying organic 

matter which may have decreased arsenic concentration. 

Downgradient sediment sample RFT-SE-10 was collected 800 feet 

upgradient of an irrigation diversion structure on Silver Creek. This 

sample exhibited a low arsenic concentration, 5.4 mg/kg, suggesting a 

significant decrease in arsenic levels within 600 feet of RFT-SE-9, 

collected from the marsh, which showed much higher contamination. 

The result of these analyses indicate that a majority of the 

elevated arsenic concentrations may be the result of contribution from 

additional tailings located upgradient along Silver Creek. This 
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occurrence indicates additional sources other than the tailings stored 

in the Richardson Flat tailings pond. 

8.4 OPPORTUNITY SAMPLES 

After careful reconnaissance of the tailings dam and the 

surrounding area the FIT discovered two locations which warranted 

additional sampling. 

Samples RFT-OPY/OSE-1 and RFT-OSE-2 were collected from seep areas 

at the base of the tailings dam. Opportunity sediment sample RFT-OSE-1 

was collected from a ponded area at the base of the tailings dam and 

showed elevated lead (12,500 mg/kg) and arsenic (751 mg/kg). Sediment 

sample RFT-OSE-2 was collected from a seep area located approximately 50 

feet north of the pond area where opportunity sample RFT-OSE-1 was 

collected. Flow from this seep was minimal and the FIT was not able to 

collect a water sample. Sediment sample, RFT-OSE-2 contained the 

highest overall arsenic concentrations, 839 mg/kg. However, lead 

concentrations in RFT-OSE-2 were roughly half of those detected in 

RFT-OSE-1 (6900 mg/kg). These arsenic and lead concentrations exceed 

those found in the surface tailings samples from the Richardson Flat. 

These concentrations indicate a possible loss of integrity in the 

tailings dam control structure. The presence of these contaminants in 

seep samples may indicate a contribution of contamination to Silver 

Creek from the tailings pond area. 

9.0 SUMMARY AND CONCLUSIONS 

After a systematic sampling effort, the FIT detected a number of 

inorganic contaminants present in tailings, surface water and sediment 

samples collected from the Silver Creek and Richardson Flat tailings 

area. The surface water results are more subject to transitory changes 

due to turbidity than are the sediment results, although they show the 

same trends. 

17 
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Arsenic, lead and mercury were detected in most of the samples. 

The highest concentrations of lead and arsenic were detected in 

upgradient samples RFT-SE-17 (555 mg/kg arsenic and 12,200 mg/kg lead) 

and RFT-SE-4 (776 mg/kg arsenic and 13,600 mg/kg lead). Sediment 

concentrations of arsenic and lead are fairly constant from upgradient 

sample RFT-SE-17 downstream along Silver Creek to downgradient sample 

RFT-SE-10. Arsenic levels range from 211 mg/kg in sample RFT-SE-16 to 

590 mg/kg in sample RFT-SE-2. 

Arsenic and lead concentrations may actually be fairly constant 

throughout the Silver Creek drainage studied in this investigation with 

variations in sample results possibly due to non-homogenous depositional 

variations in contaminated sediment material. Contribution of 

contaminants by the floodplain tailings that were sampled is not well 

understood. 

Samples collected from the Richardson Flat run-off diversion ditch 

also showed elevated lead and arsenic contamination. However, 

concentrations of both compounds decrease consistently in downgradient 

samples. Sample RFT-SE-4, collected from the eastern upgradient end of 

the diversion ditch, has roughly twice the arsenic concentrations as 

those detected in downgradient diversion ditch samples. This may be due 

to the large amount of decaying organic matter present in the 

downgradient samples. 

Samples collected from sediment in Silver Creek indicate additional 

sources of contamination upstream of the Richardson Flat tailings dam. 

However, seep and sediment samples collected from the face of the 

tailings dam and sediment samples collected from the diversion ditch 

indicate some contribution from the tailings area. 

In general, the weight of the evidence indicates a substantial 

contaminant contribution to Silver Creek by sources upgradient of the 

Richardson Flat tailings area. Additional contamination is migrating 

from the Richardson Flat tailings area and could also be affecting water 

quality in the Silver Creek drainage. 
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TABLE 1 SURFACE WATER FIELD DATA SITE· Richardson Flat Tailings . 
SAMPLE ID. SAMPLING SHIPPING FIELD DATA COMMENTS 

DATE 
DATE TIME pH COND. TEMP. 

umho c 

RFT-SW-lA & B 07/19/89 1107 07/20/89 7.5 620 20 

T~ese ~mp1es were co1tectfd in St~ver Crfek.~own-
07/20/89 

s re~~ co~lfi¥-V ac 1 ~l. l.fS. e~e ac f Vl. 1es 
RFT-SW-2A & B 07/19/89 1040 7.3 1300 19 resu e 1n 1 y tur 1 wa er w 1c , 1n urn, may 

increase metals concentrations in unfiltered srrface 
water sanples RFT-EM-2B and RFT-EM-3B. 

RFT-SW-3A & B 07/19/89 1016 07/20/89 7.5 1350 18 
: 

I 
RFT-SW-4A & B 07/19/89 0911 07/20/89 7.05 1000 14 

RFT-SW-5A & B 07/19/89 0854 07/20/89 7.09 1300 14 

RFT-SW-6A & B 07/19/89 0824 07/20/89 6.8 1600 17 

RFT-SW-7A & B 07/18/89 1648 07/20/89 6.01 1500 20 

RFT-SW-8A & B 07/18/89 1633 07/20/89 6.61 1500 19 

RFT-SW-9A & B 07/18/89 1345 07/20/89 7.74 1200 24 

RFT-SW-10A & B 07/18/89 1511 07/20/89 8.08 1200 22 

RFT-OPW-lA & B 07/19/89 1345 07/20/89 7.51 1200 17 



TABLE 1 (Co ) nt SURFACE WATER FIELD DATA SITE: R h d ic ar son at a~ ings Fl T '1 

SAMPLE ID. SAMPLING SHIPPING FIELD DATA COMMENTS 
DATE 

DATE TIME pH COND. TEMP. 
umho c 

RFT-SW-llA & B 07/19/89 1040 07/20/89 7.3 1300 19 Duplicate of RFT-SW-2A & B 

RFT-SW-lSA & B 07/19/89 1437 07/20/89 -- -- -- Blank 

RFT-SW-16A & B 07/20/89 1025 07/20/89 7.15 1000 16 
i 

~ 

RFT-SW-17A & B 07/20/89 1040 07/20/89 7.0 1000 16 

RFT-SW-18A & B 07/20/89 1100 07/20/89 -- -- -- Blank 



IAMPLI ID 

RFT-SE-1 

RFT-SE-2 

RFT-SE-3 

RFT-SE-4 

RFT-SE-5 
I 

RFT-SE-6 

RFT-SE-7 

RFT-SE-8 

RFT-SE-9 

RFT-SE-10 

RFT-SE-16 

RFT-SE-17 

RFT-TA-1 

RFT-TA-2 

2 .TABLE __ 

IAMPLIMQ 

DATI TIM I 

07/19/89 1107 

07/19/89 1040 

07/19/89 1016 

07/19/89 0925 

07/19/89 0900 

07/19/89 0835 

07/18/89 1700 

07/18/89 1640 

07/18/89 1351 

07/18/89 1524 

07/20/89 1025 

07/20/89 1040 

07/18/89 1115 

07/18/89 1125 

£ r ··· r-

SOIL AND SEDIMENT FIELD DATA SITE Richardson Flat Tailings 

IHIPPIMQ DATI COMMI!MTI 

07/20/89 Dark brown material, some organic matter present 

07/20/89 Light gray medium to fine grained sediment 

07/20/89 Light gray medium to fine grained sediment 

07/20/89 Dark brown to medium gray,fine grained sediment 

07/20/89 Gray with rust color 

07/20/89 Light gra~ medium to coarse grained sediment 

07/20/89 Dark brown sediment high in organic matter 

07/20/89 Dark brown sediment high in organic matter 

07/20/89 Medium gray fine grained sediment, some organic matter present 

07/20/89 Dark brown silty clay (fine grained) 

07/20/89 Medium gray.,fine to coarse grained sediment 

07/20/89 Medium gray'~ fine to coarse grained sediments 

07/20/89 Tan or rust colore~ fine sand or tailings 

07/20/89 Tan colored)fine sand or tail i nQs 



IAMPLI ID 

RFT-TA-3 

RFT-TA-4 

RFT-TA-5 

I 

2 .TABLE_ 

IAMPLING 

DATI TIM I 

07/18/89 1138 

07/18/89 1205 

07/18/89 1217 

[ 

SOIL AND SEDIMENT FIELD DATA SITE Richardson Flat Tailings 

SHIPPING DATI COMMeMTI 

07/20/89 Light tan to gray material, fine texture 

07/20/89 Soil pH measurements showed a pH of 2 for these tailings 

07/20/89 Soil pH measurements showed a pH of 2 
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SAMPLE # 
TRAFFIC RPT # 
SAMPLE LOCATION 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury * 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 3 
INORGANIC ANALYTICAL RESULTS FOR 

TAILINGS SAMPLES (mg/kg) 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD F08-8903-06 - PAN FUT0039HDA 

RFT-TA-1 
HHL-955 
EAST OF 
TAILINGS 
POND 

691 
63.1 
220j 
153 
0.22u 
21.1 
37000 
[2.0] 
[5.5] 
149 
44700 
2580 
11200 
1440 
0.99 
8.2 
[255] 
23.6 
12.6 
[22.4] 
6.6j 
[1.3] 
3220 

RFT-TA-2 
MHL-956 
MIDDLE OF 
TAILINGS 
POND 

1040 
84.4 
208j 
86.9 
0.22u 
41.2 
54500 
6.0 
[2.6] 
205 
36500 
3060 
18500 
1740 
1.3 
9.4 
[496] 
12.7 
18.5 
[34.8] 
3.0j 
[3.8] 
5710 

RFT-TA-3 
MHP-500 
VEST OF 
TAILINGS 
POND 

1530 
87.0 
222j 
[32.8] 
0.22u 
95.9 
68200 
8.8 
[7 .41 
336 
53400 
4520 
23000 
2320 
.88 
[7 .1] 
[827] 
19.2 
22.1 
[42.6] 
[4.2)j 
[3.7] 
14100 

RFT-TA-4 
MHP-501 
FLOOD 
PLAIN 
TAILINGS 

1030 
120 
259j 
117 
0.27u 
117 
5400 
0.69u 
[3.9] 
281 
97400 
9300 
[1140) 
212 
8.20 
[5.1] 
[ 1140) 
45.7 
62.8 
[603] 
[9.7]j 
[2.6] 
16200 

RFT-TA-5 
MHP-502 
FLOOD 
PLAIN 
TAILINGS 

240 
144 
175j 
[39.5) 
0.23u 
250 
32800 
0.59u 
[3.2] 
265 
87000 
31600 
[142] 
252 
7.60 
[6.2] 
[680) 
38.4 
115 
[117) 
[6.8)j 
0.57u 
33800 

* - Results have been provided by Keystone Laboratory of Houston, Texas. 
The remaining results are from analyses conducted by Silver Valley 
Laboratories of Kellog, Idaho. 

j - The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL) or 
because minor quality control criteria were not met. Presence of the 
material is reliable. 

u - The material was analyzed for, but was not detected. The 
associated numerical value is the estimated sample quantitation limit or 
CRDL. 

[] -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 
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TABLE 4 
INORGANIC ANALYTICAL RESULTS FOR 

SEDIMENT SAMPLES 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD F08-8903-06 - PAN FUT0039HDA 

SAMPLE # RFT-SE-1 RFT-SE-2 RFT-SE-3 RFT-SE-4 RFT-SE-5 
PACKING LIST tt 4725H-01 47258-02 47258-03 47258-04 47258-05 
SAMPLE LOCATION BCKGRND SILVER CRK SILVER CRK UPGRDNT DIVERSION 

IRRIG NEXT TO DNGRDNT DIVERSION DITCH 
DITCH FLOOD FLOOD DITCH 

PLAIN PLAIN 

Aluminum 18400 8620 7650 25100 2810 
Antimony 19.8j 201j 114j 200j 178j 
Arsenic 83.2 590 427 776 320 
Barium 270 147 130 1220 134 
Beryllium 1.7 [ .86) [ .81) [1. 9] [ .47] 
Cadmium 14.6j 91.4j 82.0j 100j 149j 
Calcium 15000 25600 2610 82100 89700 
Chromium 21.9 .77u [1.0] 33.2 10.9 
Cobalt [ 11.41 43.5 38.5 [10.1] [5.3] 
Copper 239 753 459 840 613 
Iron 30800 181000 148000 58600 44800 
Lead 1790 14200 9880 13600 9550 
Magnesium 6130 9430 8480 33800 19700 
Manganese 1260 1730 1630 2770 3090 
Mercury 1.0 4.9 6.0 5.5 1.5 
Nickel 23.5 21.5 28.8 27.0 [2.9] 
Potassium 3160 [ 1160] [1150] 6270 [794] 
Selenium 3.1j 46.2j 42. 7j 15.4j 16.1jr 
Silver 9.7 47.5 30.3 86.0 60.9 
Sodium [239] [181] [173] [447] [84.6] 
Thallium [.81]j [3.6]j 4.1j 23.2j 12.7j 
Vanadium 48.7 19.0 21.2 46.5 [8.6] 
Zinc 2770 . 15500 15100 15700 26400 

j - The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL) or 
because minor quality control criteria were not met. Presence of the 
material is reliable. 

r - Quality control indicates that data is not usable (material may or 
may not be present). DO NOT USE THIS DATA!.-

u - The material was analyzed for, but was not detected. The 
associated numerical value is the estimated sample quantitation limit or 
CRDL. 

[] -The associated numerical value is an estimated quantity because the 
amount detected ·is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 
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SAMPLE 4 
PACKING LIST 4 
SAMPLE LOCATION 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 4 CONT. 
INORGANIC ANALYTICAL RESULTS FOR 

SEDIMENT SAMPLES {mg/kg) 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD F08-8903-06 - PAN FUT0039HDA 

RFT-SE-6 
4725H-06 
OUT FLOY 
POINT FOR 
DIVERSION 
DITCH 

11100 
40.8 
261j 
944 
[ .85] 
62.3j 
46900 
.71u 
64.4 
256 
41400 
3790 
13300 
207000 
0.24 
69.7 
1870 
5.6j 
13.7 
[344) 
8.5j 
34.8 
18800 

RFT-SE-7 
4725H-07 
HARSH 

9710 
37.6j 
198 
384 
(1.1) 
102j 
90700 
9.9 
20.4 
264 
64900 
3250 
20700 
19100 
0.82 
14.0 
1880 
9.2j 
23.9 
[254) 
10.1j 
20.5 
17600 

RFT-SE-8 RFT-SE-9 
4725H-08 47258-09 
SILVER CRK CULVERT 
DRAINAGE DRAINAGE 
IN HARSH MARSH 
AREA AREA 

14000 
80.5j 
348 
286 
[ 1.5) 
82.3j 
85800 
16.5 
33.3 
567 
49200 
3510 
18400 
14300 
1.1 
25.8 
2400 
13.2j 
36.9 
[276) 
14.2j 
26.9 
18300 

10900 
107j 
295 
229 
[ 1.4) 
90.2j 
38700 
16.3 
20.1 
498 
68700 
6970 
11100 
3070 
5.0 
16.3 
1590 
21.9j 
36.2 
[220) 
4.1j 
31.2 
15900 

RFT-SE-10 
4725H-10 
DNGRDNT 
800' UPSTRH 
OF IRRIG 
DITCH 

20200 
10.1uj 
5.4 
408 
1.6 
2.2j 
9640 
18.5 
[10.9) 
40.7 
25500 
108 
6360 
303 
[.10] 
17.0 
6050 
5.6ur 
.41u 
[389) 
.23uj 
37.7 
302 

j - The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit {CRDL) or 
because minor quality control criteria were not met. Presence of the 
material is reliable. 

r - Quality control indicates that data is not usable (material may or 
may not be present). DO NOT USB THIS DATA!. 

u - The material was analyzed for, but was not detected. The 
associated numerical value is the estimated sample quantitation limit or 
CRDL. 

[) -The associated numerical value is an estimated quantity because the 
amount detected ·is below the contract required detection limit (CRDL). 
Presence of the material is reliable. {Inorganic data only). 
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SAMPLE # 
PACKING LIST # 
SAMPLE LOCATION 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 4 CONT. 
ANALYTICAL RESULTS FOR 

INORGANIC SEDIMENT SAMPLES 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD F08-8903-06 - PAN FUT0039HDA 

RFT-OSE-1 
47258-11 
OPPORTUNITY 
POND 
SEDIMENT 
SAMPLE 

19500 
142j 
751 
668 
[2.3] 
185j 
249000 
18.2 
[5.9] 
870 
156000 
12500 
29700 
19600 
1.9 
32.1 
4790 
19.9j 
60.6 
[764] 
24.1j 
38.0 
24000 

RFT-OSE-2 
47258-12 
OPPORTUNITY 
SEEP 
SEDIMENT 
SAMPLE 

6880 
49.3j 
839 
557 
[1.6] 
131j 
167000 
l.Ou 
53.3 
456 
132000 
6900 
23400 
23700 
.73 
26.3 
1690 
2.5j 
22.5 
[206] 
2l.Oj 
[18.6] 
20000 

RFT-SE-16 
4725H-13 
BCKGRND 
SEDIMENT 
ON SILVER 
CREEK 

15200 
53.9j 
211 
209 
[1.4 1 
43.9j 
14500 
11.8 
24.6 
231 
86100 
4430 
6340 
1560 
3.3 
22.4 
2490 
25.1j 
15.5 
[215) 
1.2bj 
40.5 
8580 

RFT-SE-17 
47258-14 
BCKGRND 
BETVEEN 
IRRIG DITCH 
& ROAD ON 
SILVER 

4440 
183j 
555 
66.0 
[.63] 
113j 
18900 
.72u 
76.8 
496 
263000 
12200 
5880 
1370 
.81 
31.4 
[657) 
84.0j 
39.8 
[105) 
6.0j 
[10.4] 
17500 

j - The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL) or 
because minor quality control criteria were not met. Presence of the 
material is reliable. 

u - The material was analyzed for, but was not detected. The 
associated numerical value is the estimated sample quantitation limit or 
CRDL. 

[] -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 
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TABLE 5 
ANALYTICAL RESULTS FOR 

INORGANIC SURFACE VATER SAMPLES (lJg/1) 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD FOB-8903-06 - PAN FUT0039HDA 

SAMPLE i RFT-SV-lA RFT-SV-lB RFT-SV-2A RFT-SV-2B RFT-SV-3A 
TRAFFIC RPT i MHP-525 MHP-526 HHP-523 MHP-524 MHP-521 
SAMPLE LOCATION BCKGRND BCKGRND SILVER CRK SILVER CRK SILVER CRK 

PACE HOMER PACE HOMER NEAR FLOOD NEAR FLOOD NEAR FLOOD 
DITCH DITCH PLAIN TLGS PLAIN TLGS PLAIN TLGS 

Aluminum [27.9]ub [26.3]ub [18.2]ub 44500b [16.5]ub 
Antimony 19.9u 19.9u [25.7]ub 210b 19.9u 
Arsenic [7 .2] [7. 7] [6.6] 619 [3.8] 
Barium [61. 9]ub [61. 9]ub [61.5]ub 881b [52.9]ub 
Beryllium l.lu l.lu l.lu [2.4) l.lu 
Cadmium 1.8u l.Bu [5.0)ub 137b 9.2b 
Calcium 132000b 131000b 211000b 248000b 199000b 
Chromium 2.8u 2.8u 2.8u 72.2 2.8u 
Cobalt [3.1)ub 2.6u [3.5)ub [27.0]ub [2.6]ub 
Copper l.lu [2.4)ub [1. 2 )ub 1390b [1.5 ]ub 
Iron [56.4]ub [84.7]ub [63.2]ub 98500b [39.9]ub 
Lead 9.2bj [0.93]ub 48.3bj 20000bj 38.2bj 
Magnesium 34700b 34400b 41400b 68400b 39600b 
Manganese 20.3b 19.1b 1170b 3080b 1080b 
Mercury 0.20u 0.20u 0.20u 11.50 0.20u 
Nickel 9.7u 9. 7u [13. 9] 67.3 9.7u 
Potassium [1820]ub [2110]ub [3180] 8980b [3470)ub 
Selenium [15.4]ub [15.2]ub [2.6]ub [34.2]ub [14.7]ub 
Silver 1.6u 1.6u 1.6u 131b 1.6u 
Sodium 19700 19700 42300b 42900b 41000b 
Thallium 0.90u 0.90u 0.90u [4.7] 0.90u 
Vanadium 2.7u 2.7u 2.7u 129 2.7u 
Zinc 64.1b 52.7b 1730b 19300b 2360b 

b - Material was detected in the laboratory blanks. Quantity reported is >5X 
the amount found in the blank (>lOX for methylene chloride, acetone, toluene, 
and phthalates). A false positive result may exist. 

u - The material was analyzed for, but was not detected. The associated 
numerical value is the estimated sample quantitation limit or CRDL. 

[] -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required dete~tion limit (CRDL) . 
Presence of the material is reliable. (Inorganic data only). 
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SAMPLE i 
_ TRAFFIC RPT # 

SAMPLE LOCATION 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 5 CONT. 
INORGANIC ANALYTICAL RESULTS FOR 

SURFACE VATER SAMPLES 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD F08-8903-06 - PAN FUT0039HDA 

RFT-SV-3B 
MHP-522 
SILVER CRK 
NEAR FLOOD 
PLAIN TLGS 

1740b 
[53.8)ub 
41.9 
[82.2]ub 
1.1u 
[16.0) 
206000b 
2.8u 
[5.7] 
71.4b 
5320b 
llOObj 
42000b 
1220b 
0.2u 
9.7u 
[3160]ub 
[28.5]ub 
[6.3]ub 
42000b 
0.90u 
[5.5] 
3790b 

RFT-S'Il-4A 
MHP-515 
UPGRDNT 
DIVERSION 
DITCH 

[32.8] 
[39.3] 
68.6 
[102] 
1.1u 
[4.6] 
180000 
2.8u 
[8.8] 
[13.6] 
267 
41.8 
38000 
2780 
0.2u 
9.7u 
5580 
14.0ur 
1.6u 
54600 
14.1 
2.7u 
2650 

RFT-SV-4B 
MHP-516 
UPGRDNT 
DIVERSION 
DITCH 

30900 
937 
2326 
2330 
[ 1. 7] 
289 
446000 
50.2 
[48.7) 
1540 
107000 
22100j 
104000 
21100 
8.0 
65.5 
15600 
1.2ur 
201 
58500 
83.4j 
58.7 
49100 

RFT-S'Il-5A 
MHP-517 
DIVERSION 
DITCH 

[32.6) 
19.9u 
10. 7j 
(37.0] 
l.lu 
[3.3] 
308000 
2.8u 
2.6u 
[12.4) 
416 
12.9 
61600 
1310 
0.2u 
[25.8] 
273u 
14.0ur 
1.6u 
28800 
l.Ou 
2.7u 
2990 

RFT-SV-5B 
MHP-518 
DIVERSION 
DITCH 

(33.7] 
19.9u 
17.4j 
[35.9) 
l.lu 
6.2 
314000 
2.8u 
2.6u 
[5.6) 
696 
24.9 
62700 
1340 
0.2u 
9.7u 
273u 
14.0ur 
1.6u 
29300 
l.Ou 
2.7u 
3060 

b - Material was detected in the laboratory blanks. Quantity reported is >5X 
the amount found in the blank (>lOX for methylene chloride, acetone, toluene, 
and phthalates). A false positive result may exist. 

j -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL) or 
because minor quality control criteria were not met. Presence of the 
material is reliable. 

r - Quality control indicates that data is not usable (material may or may 
not be present). DO NOT USB THIS DATA!. 

u - The material was analyzed for, but was not detected. The associated 
numerical_value is the estimated sample quantitation limit or CRDL. 
[] -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 
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TABLE 5 CONT. 
INORGANIC ANALYTICAL RESULTS FOR 

SURFACE VATER SAMPLES 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD F08-8903-06 - PAN FUT0039HDA 

SAMPLE # RFT:...SV-6A RFT-SV-6B RFT-SV-7A RFT-SV-7B RFT-SV-8A 
TRAFFIC RPT # MHP-519 MHP-520 MHP-509 MHP-510 MHP-511 
SAMPLE LOCATION DIVERSION DIVERSION MARSHY MARSHY SILVER CRK 

DITCH DITCH AREA AREA IN MARSHY 
OUTFALL OUTFALL AREA 

Aluminum [17.6) [34.7]ub 1L5u 368 [16.8] 
Antimony 19.9u 19.9u 19.9u 19.9u 19.9u 
Arsenic 2.3u [3.9] 2.3u [9.4] [5.3] 
Barium [14.9] [14.9)ub [14.9]ub [37.0) [32.1) 
Beryllium L1u L1u L1u L1u L1u 
Cadmium L8u L8u L8u [2.6] l.Bu 
Calcium 316000 330000b 322000 333000 320000 
Chromium 2.8u 2.8u 2.8u 2.8u 2.8u 
Cobalt 2.6u [3.8)ub 2.6u [3.8] 2.6u 
Copper (10.4] [ 1. 2]ub [ 1. 9) [12.9) 1.1u 
Iron 426 123 270 1070 224 
Lead L8u [L9]ubj 0.90u 131 0.90u 
Magnesium 68200 71200b 68700 70500 68600 
Manganese 3180 3170b 94.8 2110 960 
Mercury 0.2u 0.2u 0.2u 0.2u 0.2u 
Nickel [13.2] 9.7u 9.7u 9.7u 9.7u 
Potassium [2010) [2230) [1480) [1710] [1330] 
Selenium 14.0ur 12.0u 14.0ur 1.4ur 14.0ur 
Sodium 45000 49600b 47500 48400 46700 
Silver L6u 1.6u L6u [2.4] 1.6u 
Thallium LOu 0.9u l.Ou LOu LOu 
Vanadium 2.7u 2.7u 2.7u 2.7u 2.7u 
Zinc 219 198b 190 656 295 

j - The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL) or 
because minor quality control criteria were not met. Presence of the 
material is reliable. 

u - The material was analyzed for, but was not detected. The associated 
numerical value is the estimated sample quantitation limit or CRDL. 

[] -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 
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TABLE 5 CONT • 
INORGANIC ANALYTICAL RESULTS FOR 

SURFACE VATER SAMPLES 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD F08-8903-06 - PAN FUT0039HDA 

SAMPLE # RFT-SV-8B RFT-SV-9A RFT-SV-9B RFT-SV-lOA RFT-SV-lOB 
TRAFFIC RPT # HBP-512 MBP-506 MHP-507 HHP-503 HHP-504 
SAMPLE LOCATION SILVER CRK CULVERT CULVERT DNGRDNT DNGRDNT 

IN MARSHY NEAR NEAR SAMPLE SAMPLE 
AREA ROUTE 40 ROUTE 40 

Aluminum [106] [24.6] 370 [26.6] [75.8] 
Antimony 19.9u 19.9u 19.9u 19.9u 19.9u 
Arsenic [8.4] [6.8] 12.2 [3.3] [5.6]r 
Barium [33.5] [54.6] [59.1) [51.5) [52.5) 
Beryllium l.lu 1.1u l.lu 1.1u 1.1u 
Cadmium 1.8u 1.8u 1.8u [2.0) [2.2] 
Calcium 303000 139000 144000 147000 147000 
Chromium 2.8u 2.8u [2.8) 2.8u 2.8u 
Cobalt 2.6u [2.6] 2.6u 2.6u [4.0] 
Copper [4.9) [2.9] [ 11. 7] [6.3] [5.6] 
Iron 1090 338 1200 195 481 
Lead 36.6 6.2 122 (5.9] 35.8 
Magnesium 64900 34600 35600 36400 36200 
Manganese 950 274 335 223 240 
Mercury 0.2u 0.2u 0.2u 0.2u 0.2u 
Nickel 9.7u 9.7u 9. 7u 9.7u 9.7u 
Potassium [986] (1790] [1980] 2090 [1920] 
Selenium 14.0ur 14.0ur 1.4ur 1.4ur 14.0ur 
Silver 1.6u 1.6u 1.6u 1.6u 1.6u 
Sodium 44300 22900 23400 25200 24100 
Thallium l.Ou l.Ou l.Ou l.Ou l.Ou 
Vanadium 2.7u 2.7u 2.7u 2.7u 2.7u 
Zinc 332 429 726 419 519 

j - The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL) or 
because minor quality control criteria were not met. Presence of the 
material is reliable. 

u - The material was analyzed for, but was not detected. The associ a ted 
numerical value is the estimated sample quantitation limit or CRDL. 

[] -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 
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TABlE 5 cmr. 
IHmANrC ANALYI'IOO.. RESUl!l'S Fm 

Slm'ACE VATER SAMPlES 
RIOJARIRN FIAT TAII.IH;s 

stM«T axNl'Y' Ul'AH 
'liD F00-89()~- PAN FU10039Hil!\ 

SAMPlE# RFI'-Si-llA RFT-Si-ll.B RFI'-Si-12A RFI'-SV-12B RFT-SV-lSA RFI'-SV-158 RFI'-SV-16A 
'IRAFFICE RPI' # MHP-528 MHP-527 MHP-513 MHP-514 MHP-529 MHP-530 ttiP-534 
SAHPIE ux:ATl:Ct~ OOPLtaaE IliPLIC'A'IE FIL'ImED t.NFIL'I'EmD FIL'ImED ~msiRHOF 

OF 2A OF 2B BJRI{ Bim< Bim< Bim< PACE fKHlR 
DI'ltH 
cmFI.mla 
V/SILVER a< 

AlunimJn [28.0]ub 43400b [23.3] [16.6] [24.9]ub [32.1]ub [44.6]ub 
Antinmy [26.9Jub 199b 19.9u 19.9u 19.9u 19.9u [20.1)ub 
Arsenic [5.6] 540 2.3u 12.0 2.3u 2.3u 2.3u 
Bariun [60.8] 788b 1.3u 1.3u 1.3u 1.3u [56.7]ub 
Betylliun l.lu [2.1) l.lu l.lu l.lu l.lu l.lu 
Cadmiun 6.0b 127b l.Bu l.Bu l.Bu l.Bu 10.3b 
Calciun 211oo:>b 2460X>b [1.54] [56.3] [214]ub [136]ub 20500lb 
Cllraniun 2.8u 68.5 [3.5] 2.8u 2.8u 2.8u 2.8u 
Cobalt [5.3] [28.4]ub 2.6u 2.6u 2.6u 2.6u [3.1)ub 
Copper [1.2] 1260b l.lu [4.4] l.lu l.lu [2.7]ub 
Iron [55.1] 89300b 2n 219 [64.2]ub [41.5)ub [31.5]ub 
Lead 34.6bj 17900bj 0.901 0.901 [1.8]ubj [1.6]ubj [1.4]ubj 
Magnesiun 41400b 67100b [42.5] 20.9u [43.7]ub [29.0]ub 40400b 
Manganese 1180b 2950b [2.3] [2.0] [1.4]ub [2.5]ub 1070b 
Mercury 0.2CA1 8.50 0.2u 0.2u .2CA1 .2CA1 .201 
Nickel 9.7u 57.3 9.7u 9.7u 9.7u 9.7u 9.7u 
Potassiun [3060]ub 8n0b 273u 273u 273u 273u [3100]ub 
Selenium (lS.l)Ub [43.9]t.tL 1.4ur 1.4ur 1.2u 1.2u (2.7) ub 
Silver 1.6u 117 1.6u 1.6u 1.6u 23.8b 1.6u 
Sodium 41200 42700 [68.9] [76.0] [47.5]ub 13.2u 41900b 
'Iballiun 0.9<At [4.2] l.Ou l.Ou .901 .901 .901 
Vanadiun [3.8] 121 2.7u 2.7u 2.7u 2.7u 2.7u 
Zinc 1730b tnoob [4.5] 1.3u [12.6]ub [6.5jub 2970b 

b - Material was detected in the laboratocy blanks. ().Janti ty reported is >SX the aJOOtmt 
found in the blank (>lOX for methylene chloride, acetooe, toluene, and Iitthalates). A false 
positive result nay exist. 

j - The associated nunerical value is an est:inated quantity because the amotmt detected is 
below the contract required detection limit (<liDL) or because minor quality control criteria 
"Were not met. Presence of the material is reliable. 

r - (!Jall ty control indicates that data is not usable (material may or may not be present). 
oo tm a mrs MTA!. -

u - 'Ihe material was analyzed for, but was not detected. 'Ihe associated nUD&ical value is 
the estimated sample quantitation limit or croL. 
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SAMPLE # 
TRAFFIC RPT # 
SAMPLE LOCATION 

Aluminum · 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 5 CONT. 
INORGANIC ANALYTICAL RESULTS FOR 

SURFACE VATER SAMPLES 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD F08-8903-06 - PAN FUT0039HDA 

RFT-SV-16B 
MBP-535 
DNSTRM OF 
PACE HOMER 
DITCH 
CONFLUENCE 
V/SILVER CRK 

[61.1]ub 
19.9u 
[5.6) 
[56.0]ub 
l.lu 
10.3b 
205000b 
2.8u 
[3.5]ub 
[4.9)ub 
496b 
25.2bj 
40300b 
1080b 
0.20u 
[10.6] 
[3380]ub 
1.2u 
1.6u 
41900 
0.90u 
2.7u 
3130b 

RFT-SV-17A 
MHP-537 
UPGRDNT 
CONFLUENCE 
SILVER CRK 
PACE BOMER 
DITCH 

\ 

[49.5]ub 
19.9u 
2.3u 
[54.3]ub 
l.lu 
13.3b 
228000b 
2.8u 
[6.6]ub 
[3.9]ub 
346bj 
8.8b 
41800b 
1380b 
0.20u 
9.7u 
[3630]ub 
[20.0]ub 
1.6u 
48000b 
0.90u 
2.7u 
3880b 

RFT-SV-17B 
MHP-538 
UPGRDNT 
CONFLUENCE 
SILVER CRK 
PACE HOMER 
DITCH 

[29.6)ub 
[20.1]ub 
2.3u 
[51.1]ub 
l.lu 
13.5b 
218000b 
2.8u 
[5.3]ub 
[1.5 ]ub 
[43.7]ub 
0.90uj 
39900b 
1330b 
0.20u 
9.7u 
[3570]ub 
[18.0]ub 
1.6u 
46400b 
0.90u 
2.7u 
3720b 

RFT-SV-18A RFT-SV-18B 
MHP-539 MHP-540 
BLANK BLANK 

[29.0]ub 
19.9u 
2.3u 
[1. 7]ub 
l.lu 
1.8u 
[109]ub 
2.8u 
2.6u 
l.lu 
[33.4]ub 
[1.3)ub 
[38.6]ub 
[2.0]u'b 
0.20u 
9.7u 
273u 
1.2u 
1.6u 
[41.8]ub 
0.90u 
2.7u 
[2.9)ub 

[27.0)ub 
19.9u 
2.3u 
1.3u 
l.lu 
1.8u 
[90.8]ub 
2.8u 
[2.7)ub 
l.lu 
[32.2)ub 
0.90uj 
[27.8]ub 
[ 1. 4 ]u"b 
0.20u 
9.7u 
[437)ub 
1.2u 
1.6u 
[13.3)ub 
0.90u 
2.7u 
1.3u 

b - Material was detected in the laboratory blanks. Quantity reported is >5X 
the amount found in the blank (>lOX for methylene chloride, acetone, toluene, 
and phthalates). A false positive result may exist. 

j - The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL) or 
because minor quality control criteria were not met. Presence of the 
material is reliable. 

u - The material was analyzed for, but was not detected. The associated 
numerical value is the estimated sample quantitation limit or CRDL. 

[] -The associated numerical value is an estimated quantity because the 
amount detected·is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 
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TABLE 5 CONT. 
INORGANIC ANALYTICAL RESULTS FOR 

SURFACE VATER SAMPLES 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD F08-8903-06 - PAN FUT0039HDA 

SAMPLE # 
TRAFFIC RPT # 
SAMPLE LOCATION 

RFT-OPV-lA 
MHP-532 
PONDED AREA 
AT BASE OF 
TLGS DAM 

RFT-OPV-lB 
MHP-533 
PONDED AREA 
AT BASE OF 
TLGS DAM 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

[23.0]ub 
19.9u 
[2.9) 
[37.3]ub 
l.lu 
1.8u 
312000 
2.8u 
[6.3]ub 
[ 1. 2]ub 
503b 
0.90u 
56100b 
12900b 
0.20u 
9.7u 
5380 
12.0u 
1.6u 
60000b 
0.90u 
2.7u 
[19.8]ub 

317b 
19.9u 
33.1 
[82.2)ub 
l.lu 
[3.6]ub 
369000b 
2.8u 
[5.6]ub 
[6.6]ub 
10200b 
68.2bj 
58800b 
21400b 
0.20u 
9.7u 
9960 
[18.5]ub 
1.6u 
63400b 
0.90u 
2.7u 
759b 

b - Material was detected in the laboratory blanks. Quantity reported 
is >5X the amount found in the blank (>lOX for methylene chloride, 
acetone, toluene, and phthalates). A false positive result may exist. 

u - The material was analyzed for, but was not detected. The 
associated numerical value is the estimated sample quantitation limit or 
CRDL • 

[] -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 
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SAMPLE COLLECTION AND SHIPMENT INFORMATION 
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L APPENDIX A 
SAMPLE COLLECTION AND SHIPMENT INFORMATION 

1.. 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD F08-8903-06 - PAN FUT0039HDA 

SAMPLE ID PARAMETERS TRAFFIC RPT # SAMPLE TAG # CHAIN OF CUSTODY 

RFT-SY-1A METALS MHP-525 8-94551 8-11438 
RFT-SY-1B METALS MHP-526 8-94552 8-11438 
RFT-SY-2A METALS MHP-523 8-94553 8-11438 
RFT-SY-2B METALS MHP-524 8-94556 8-11438 

L. RFT-SY-3A METALS MHP-521 8-94554 8-11438 
RFT-SY-3B METALS MHP-522 8-94555 8-11438 
RFT-SY-4A METALS MHP-515 8-94557 8-11438 
RFT-SY-4B METALS MHP-516 8-94558 8-11438 
RFT-SY-5A METALS MHP-517 8-94559 8-11438 
RFT-SY-5B METALS MHP-518 8-94560 8-11438 
RFT-SY-6A METALS MHP-519 8-94561 8-11438 

1...1 RFT-SY-6B METALS MHP-520 8-94562 8-11438 
RFT-SY-7A METALS MHP-509 8-94563 8-11446 
RFT-SY-7B METALS MHP-510 8-94564 8-11446 

u RFT-SY-8A METALS MHP-511 8-94565 8-11446 
RFT-SY-8B METALS MHP-512 8-94566 8-11446 
RFT-SY-9A METALS MHP-506 8-94567 8-11446 

I . RFT-SV-9B METALS MHP-507 8-94587 8-11446 
~ RFT-SV-10A METALS MHP-503 8-94568 8-11446 

RFT-SV-10B METALS MHP-504 8-94569 8-11446 
RFT-SY-llA METALS MHP-528 8-94591 8-10998 

I RFT-SY-llB METALS MHP-527 8-94590 8-10998 t.l 
RFT-SY-12A METALS MHP-513 8-94588 8-10998 
RFT-SY-12B METALS MHP-514 8-94589 8-10998 

' RFT-SV-15A METALS MHP-529 8-94593 8-10998 I 
llliilll RFT-SV-15B METALS MHP-530 8-94593 8-10998 

RFT-SV-16A METALS MHP-534 8-94599 8-10997 
RFT-SV-16B METALS MHP-535 8-94600 8-10997 

~ RFT-SV-17A METALS MHP-537 8-94527 8-10997 
RFT-SV-17B METALS MHP-538 8-94527 8-10997 
RFT-SV-18A METALS MHP-539 8-94529 8-10997 

h. 
RFT-SV-18B METALS MHP-540 8-94530 8-10997 

RFT-TA-1 METALS MHL-955 8-94580 8-11446 
i ' RFT-TA-2 METALS MHL-956 8-94581 8-11446 
I...; RFT-TA-3 METALS MHP-500 8-94582 8-11446 

RFT-TA-4 METALS MHP-501 8-94583 8-11446 
I , RFT-TA-5 METALS MHP-502 8-94584 8-11446 
\_. 

1 -
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SAMPLE ID 

RFT-SE-1 
RFT-SE-2 
RFT-SE-3 
RFT-SE-4 
RFT-SE-5 
RFT-SE-6 
RFT-SE-7 
RFT-SE-8 
RFT-SE-9 
RFT-SE-10 
RFT-SE-16 
RFT-SE-17 

APPENDIX A CONT. 
SAMPLE COLLECTION AND SHIPMENT INFORMATION 

RICHARDSON FLAT TAILINGS 
SUMMIT COUNTY, UTAH 

TDD F08-8903-06 - PAN FUT0039HDA 

PARAMETERS SAS # SAMPLE TAG # CHAIN OF CUSTODY 

METALS 47258-01 8-94570 8-11437 
METALS 4725H-02 8-94571 8-11437 
METALS 4725H-03 8-94572 8-11437 
METALS 4725H-04 8-94573 8-11437 
METALS 4725H-05 8-94574 8-11437 
METALS 4725H-06 8-94575 8-11437 
METALS 47258-07 8-94576 8-11437 
METALS 4725H-08 8-94577 8-11437 
METALS 4725H-09 8-94578 8-11437 
METALS 47258-10 8-94579 8-11437 
METALS 4725H-13 8-94525 8-11440 
METALS 4725H-1 8-94528 8-11440 
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SAMPLING PHOTO LOG 
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PHOTO 1: WEST FACING PHOTO OF SAMPLE LOCATION RFT-SW/SE-4. 

PHOTO 2: \-JEST FACING PHOTO OF FIT HEMBER COLLECTING TAILINGSSAMPLE 
RFT-TA-1. 

,J 
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PHOTO 3 (LEFT): NORTHWEST FACING 
PHOTO OF FIT MEMBER 
COLLECTING TAILINGSSAMPLE 
RFT-TA-2. 

PHOTO 4 (BELOW): SOUTH FACING 
PHOTO OF FIT MEMBER 
COLLECTING TAILINGS 
SAMPLE RFT-TA-3. 
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-·-=-· .. ,... .. 
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PHOTO 5: SOUTHWEST VIE\v OF SAMPLE LOCATION 
RFT-TA-4. 

/ 
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PHOTO 6: 
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SOUTH VIEW OF SAMPLE LOCATION RFT-TA-5. 
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PHOTO 7: FIT MEMBER COLLECTING SAMPLE RFT-SW-9. 
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PHOTO 8: NORTHEAST FACING PHOTO OF FIT MEMBER 
COLLECTING SURFACE WATER SAMPLE 
RFT-SW/SE-7. 



' I .... 

' 
I 

I. 

L 

-

PHOTO 9: SOUTHEAST FACING PHOTO OF FIT MEMBER 
COLLECTING SAMPLE RFT-SW/SE-8. 
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PHOTO 10: NORTH FACING PHOTO OF SAMPLE LOCATION 
RFT-SW/SE-6. 
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PHOTO 11: WEST FACING PHOTO OF SAMPLE LOCATION 
RFT-SW/SE-5. 
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PHOTO 12 (ABOVE): SOUTH FACING 
PHOTO OF SURFACE WATER 
SAMPLE LOCATION RFT-OPW-1 
AND RFT-OSE-1 AT BASE OF 
TAILINGS DAM. 

PHOTO 13 (LIFT): NORTHEAST 
FACING PHOTO OF OPPOR
TUNITY SEDIMENT SAMPLE 
LOCATION RFT-OSE-2. 
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REGION VIII SUMMARY OF DATA QUALITY ASSURANCE REVIEV 

***guideline references are from Contract 1787*** 

Case No.: 12334 TDD No.: F0-8909-08 

Site: Richardson Flats 

Contractor Laboratory: Silver Valley Labs, Inc.; Kellogg, ID 

Data Reviewer : Lynn Fischer Date of Review: Oct. 11, 1989 

Sample Matrix: 19 low waters 

Analysis: Metals and Mercury. 

Sample Nos.: MHP520, HHP521, HHP522, MHP523, MHP524, MHP525, HHP526, 
MHP527, HHP528, HHP529, MHP530, MHP532, MHP533, MHP534, 
MHP535, HHP537, HHP538, MHP539, and MHP540. 

( ) Data are acceptable for use. 

(X) Data are acceptable for use with qualifications noted. 

( } Data are preliminary - pending verification. 

( ) Data are unacceptable. 

Action required by DPO? 

No X Yes The following items require action: 

All Mercury data is unusable because of missed holding times. Mercury 
analysis however was performed by Keystone, TX prior to samples being 
shipped on to Silver Valley for analysis, this data is being used. SMO, 
or whomever decided to forward the samples should always consider 
holding time requirements when making these decisions. 

Action required by project officer? 

No X Yes 



The following are our findings: 

Data are acceptable for-use, with the exception of the mercury analysis, 
with the following qualifications. 

Holding time criteria were met for all analysis with the exception of 
the mercury cold vapor analysis; all the mercury results are flagged 
"a", unusable. 

All calibration frequencies and requirements were met. 

Quite a few contaminants were detected in analysis of the initial, 
continuing, and laboratory preparation blanks they are: aluminum, 
antimony, barium, calcium, cadmium, cobalt, copper, iron, magnesium, 
manganese, potassium, selenium, silver, sodium, zinc, and lead. All 
samples with positive results for these analytes were flagged "ub", 
"uj", or "b". "UB" was used to flag those results detected below the 
contract required detection limit (CRDL), "uj" was used to flag those 
results greater than the CRDL but less than five times the greatest 
amount detected in any blank, and "b" was used to flag all other 
positive results. 

Brackets are applied to all results greater than the instrument 
detection limit (IDL) but less than the CRDL. 

Duplicate results for the following analytes were outside limits (+/-
20%), however none were flagged because ali were associated with either 
results below the CRDL, contaminants detected in the blanks, or one of 
the values was undetected: aluminum, copper, iron, potassium, arsenic, 
and selenium. 

Analysis of the spiked sample had two outliers, lead (16.7%) and 
selenium (-134.3%), limits are (75-125%). All lead results were flagged 
"j", results may be biased low. No flags were added to selenium results 
since both the sample and spiked sample results were less than the CRDL. 

All other quality control (QC) criteria were met. 
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Inorganie Data CO.pleteness Checklist 

Inorgan1c analysis data (Form I) 

Initial calibration and continuing calibration verification (Form 
IIA) 

CRDL standard for AA and ICP (Form liB) 

Blanks (Form III) 

ICP interference Check sample (Form IV) 

Spike sample recovery (Form VA) 

Post digestion spike sample recovery (Form VB) 

Duplicates (Form VI) 

Laboratory control sample (Form VII) 

Standard addition results (Form VIII) 

ICP serial dilutions (Form IX) 

Holding times (Form X) 

Instrument detection limits-quarterly (Form XI) 

ICP interelement correction factors-quarterly (Form II) 

ICP linear ranges-quarterly (Form XIII) 

Raw data for interference checks 

Raw data for calibration standards 

Raw data for blanks 

Raw data for CRI and/or CRA 

Raw data for samples 

Raw data for duplicates 

Raw data for spikes 
--· 

Traffic reports 



Contract Compliance 

I. Initial and Continuing calibration Verification (ICV and CCV) 
(guidelines pg. E-4, Form IIA) 

1. Vas instrument calibrated daily and each time it was set up? 
yes X no 

2. Vere instruments calibrated using 1 blank and several standards? 
yes X no 

3. Vere calibration verifications within 90-110%? 
yes X no 

4. Vere continuing calibrations run at 10% frequency? 
yes X no 

5. Vere the raw data correctly transcribed onto Form IIA? 
yes X no 

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6, 
Form liB) 

1. 

2. 

3. 

For ICP analysis, were standards (CRI) @ 2x the CRDL or the IDL 
(whichever was greater) analyzed at the beginning and the end of 
each sample run, or at a minimum of twice/8 hour shift, 
whichever was more frequent? 

yes X no 

For furnace AA analysis, were standards (CRA) analyzed at the 
beginning and the end of each sample run, or at a minimum of 
twice/8 hour shift, whichever was more frequent? 

yes X no 

Vere the CRI and/or CRA standards analyzed after the ICV? 
yes X no 

4. Vere these data reported on Form IIB? 
yes X no 

5. Vere the raw data correctly transcribed onto Form IIB? 
yes X no 

III. Blanks (guidelines pg. E-6, Form III) 

1. Vas the initial calibration blank (ICB) analyzed immediately 
after the initial calibration verification (ICV)? 

2. 

3. 

yes X no 

Vas a continuing calibration blank (CCB) analyzed immediately 
after each continuing calibration verification (CCV)? 

yes X no 

Vas a preparation blank (PB) analyzed at a frequency of at 
least 1 in 20 samples? 

yes X no NA 
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4. How many elements were detected above the CRDLs? o (if 0, go 
to question 5) 

4a. How many elements were detected in the blanks at greater 
than one-half the amount detected in any sample? 

5. Vere raw data correctly transcribed onto Form III? 
yes X no 

Comments: See narrative for elements detected in blanks. 

IV. ICP Interference Checks (ICS) (guidelines pg. E-7, Form IV) 

1. Vas the ICS analyzed twice per 8 hour shift? 
yes X no 

2. Vere the ICSs analyzed before and after samples? 
yes X no 

3. Vas any massive interference detected? 
yes _ no X 

4. Vere the ICSs within ±20% mean value? 
yes X no 

5. Vere raw data correctly transcribed onto Form IV? 

V. Spike Sample Analysis (S) (guideline pg. E-8, Form V) 

1. Vere spikes analyzed at a frequency of 1 in 20 samples? 
yes'X no 

2. Vere spike recoveries correctly calculated? 

(SSR - SR) 
% recovery = SA X 100 

SSR = Spiked Sample Result 
SR = Sample Result 
SA = Spike Added 

yes X no 

3. Vere spike recoveries within the range of 75-125%? 
yes no X 

3a. For recoveries outside this range, were associated data 
flagged "N" by the laboratory on Forms I and V? 

· yes X no NA 

(an exception if granted where the sample concentration is >4X 
the spike concentration) 

4. Vere raw data correctly transcribed onto Form V? 



yes X no 

* Refer to page E-9 (SOV 787) for information regarding the amount of 
spike to be added for each analyte and for other information about the 
Spike Sample Analysis. 

_vr. Duplicates (D) (guidelines pg. E-11, Form VI) 

1. Vere duplicates analyzed at a frequency of 1 in 20 samples? 

2. Vere RPDs correctly calculated? 

RPD = S - D X 100 
(S + D)/2 

S = Sample 
D = Duplicate 
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3a. 

3b. 

For sample concentrations >5x the CRDL, were RPDs ±20%? (limits 
of t35% apply for soil/sediment/tailings samples) 

yes X no NA 

For sample concentrations >5x the CRDL, did duplicate analysis 
results fall outside the control window of ± the CRDL1 

yes ___ no X NA 

3c. Vhere the RPDs exceeded the control limits, were the data 
flagged '*' on Forms I and VI by the laboratory? 

yes X no NA 

4. Vere raw data correctly transcribed onto Form VI1 
yes X no 

* Other Considerations: 
- Field blanks cannot be used for duplicate analyses 
- Duplicates must be analyzed for each analytical method 

VII. Laboratory Control Sample (LCS) Analysis (guideline pg. E-12, Form 
VII) 

1. Vas an LCS analyzed for every sample delivery group or batch 
of samples, whichever was more frequent? 

yes X no 

2. Vere recoveries within the 80-120% limit? 
yes X no 

-if the recoveries were outside this range the analysis must 
be terminated, the problem corrected and the previous samples 
associated with that LCS redigested and reanalyzed. 

3. Vere the raw data correctly transcribed onto Form VII? 
yes X no· 

VIII. Furnace Atomic Absorption (AA) QC Analysis (guidelines pg. 
E-14, Form VIII) 

1. Does the raw data package contain absorbance values for two 
injections per sample, the average values and the relative 
standard deviation (RSD)? 

2 • 

yes X no 

For analyte concentrations > the CRDL, did the RSD for the 
duplicate injections agree within 20%? (if yes, go to question 
3) 

RSD SD X 100 
M 

--· 
yes X no 

SD = Standard Deviation of Duplicate Injections 
M = Mean of Duplicate Injections 



3. 

4. 

2a. Vere samples that exceeded the 20% cri teria..,reanalyzed? 
yes_ no· 

2b. Did any reanalyzed samples exceed the 20% criteria? 
yes_ no· 

2c. If yes, did the laboratory flag the data of Form I with an 
~H'? 

yes no 

Vas the recovery of the spike > 40%? (if yes, go to question 
4). 

yes X no 

If no, was the sample diluted and rerun with another spike? 
yes no 

Yas sample absorbance >SO% of spike absorbance?* (if yes, go 
to question S). 

yes no X 

* Spike absorbance = absorbance of spiked sample - absorbance of sample. 

4a. For spike recoveries between 8S and 11S%, were results 
reported to the IDL? 

RPD = (SSR - SR) x 100 
SA 

yes X no 

SSR = Spike Sample Recovery 
SR = Sample Result 
SA = Spike Added 

4b. For spike recoveries outside the 8S and 11S% range, were 
results reported to the IDL and flagged with 'Y'? 

yesX no 

S. Yas spike recovery between 8S and 11S%? (if no, go to 
question 6) 

Sa. Yere results quantified from calibration curve and 
reported to IDL? 

yes no 

6. Yas an HSA at 50, 100 and 1SO% of the sample absorbance 
analyzed? 

yes no 

6a. Yas each MSA analysis identified in the raw data along 
with the slope, intercept and correlation coefficient? 

yes no 

6b. Yere these data correctly transcribed onto Form VIII? 
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yes no 

6c. Ware correlation coefficients(r) > 0.995? 
yes no 

6d. If no, ware HSAs run once more1 
yes no 

If the correlation coefficients ware still> 0.995, data on 
Form I must be from the run with the best 'r' and the data 
on Forms I and VII must be flagged with a '+'• 

Ware these criteria met? 
yes no 

6e. Were all MSA obtained data marked with an 'S' or an 5+ on 
form I?. 

yes no 

IX. ICP Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX) 

1. 

2. 

Was an ICP serial dilution performed on each group of samples 
of a similar matrix (i.e., soil, water) and concentration 
(i.e., low, high) or for each sample delivery group, whichever 
was more frequent? 

yes X no 

For elements with concentrations >lOX the CRDL, did any exceed 
the serial dilution results by more than 10%? (if no, skip 
questions 3 and 4) 1 

yes X no 
II 

I - S 
% difference = --y-- X 100 

I = Initial Sample Result 
S = Serial Dilution Result (instrument reading X5) 

3. Which elements had concentrations that exceeded the 10% 
criteria? only those associated with undetected values or blank 

~ contaminanats. 

t I 

u 

L 

4. Did the laboratory flag these data with an 'E' on Form IX? 
yes no 

5. Were the raw data correctly transcribed onto Form IX? 
yes X no .. _._ .. 

X. Instrument Detection Limits (IDL) (guidelines pg. E-13, Form XI) 

1. Were IDLs reported for each analyzed element? 
yes X no 

2. Were IDLs reported for each instrument used? 
yes X no 

3. Did the IDLs meet the contract requirements? (refer to pg. 
E-13, SOV 787) 

______ yes X . ____ no -----..--· , ___ .... 



' . ,. ..... ,. .. 
: •· ... . . · .... i ••• \ ;..~1 -\'~"tJI:I-1' : : ..... ...., ':":"~: .. -..... 

XI. Intenu-nt Correctioas for ICP (guidelines pg. E-13, Form XII) 

1. Vere correction factors reported on Form XII? 
yes X no 

XII. Linear. Range Analysis (LRA) (guidelines pg• E-14, Form XII) 

1. Vas a linear range verification standard analyzed? 
yes X no 

2. Vas the results within tS% of the true value? 
yes X no 

Bolding Times 

Limits: Metals - 6 months; Hg - 30 days; Cn - 28 days. 

1. Verified date of sample receipt by laboratory 8-16-89 
2. Date of preparation/analyses ICP - 8-Z4-89 

AS - 8-31-89 
SE - 8-31-89 
PB - 8-29-89 
TL - 8-24-89 

3. Vere holding times met? yes X, for all but HG 
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EPA SAMPLE~NO. ·u 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SILVER VALLEY LABS,INC. 
~-talCO 1t.l- MHP321 I 

Contrac~ liil9 (tii71 ------------' 

Lab Code: SILVER Case.No.: 12334 SAS NQ.: ~~~ SOG No.: MHP520 

Matrix <soil/water): W~TER Lab Sample ID: 

Level ( low/med): LOW Date Received: 08/16/89 

0.0 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

lCAS No. ': Analyte Concentration:c: Q lM : 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 
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INORGANIC ANALYSIS 

Lab Name: SILVER VAllEY LABS,INC. 

Lab Code~ SILVER Case No.: 12~~4 

Matrix (soil/water): WATER 

EPA SAMPLE NO. 

DATA SHEET 
fd-C.OH.a:flt.f MHP52.Z 

Contr~ 68 B9 Oo71 : ________ _ 

lij;llf 
SAS No.: SDG No.: MHP520 

Lab Sample ID: 

i... Level (lc:•w/med): LOW Date Received: 08/16/89 

i 
~ 

I ... 

Color After: 

L. 

o.o 

Concentration Units (ug/L or mg/kg dry weigntl: UG/L 

:CAS N•::a. ·: Anal yte l Concentratic•n: C: Q :M : 

Clarity Before: CLEAR Text1..1re: 
---

BROllJN Clarity After: CLEAR AYtifacts: 
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~UJt.-0014 l MHP523 
Contract: 68 99 0071 I : 

~~·~/11 -----------
Lab Name: SILVER VALLEY LABS,INC. 

Lab Code·: SILVER Case No.: 12334 SAS Na.: SDG No.: MHP520 

Matrix ~soil/water): WATER Lab Sample ID: 

Level <low/med): LOW Date Received: 08/16/89 

7. Solids: o.o 

Concentration Units <ug/L or mg/kg dry weight>: UG/L 

CAS No. 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

re«vc;led paper 
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Clarity Before: CLEAR Texture: 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

~ -ta&-cx:fl"/ : MHPS24 : 
Contract_)_, i?'Y 0073,.: : : 

~~~l.r -----------
Lab Name: SILVER VALLEY LABS,INC. 

L 
Lab Code: SILVER Case No.: 12334 SAS No.: SDS No.: MHP520 

Matrix (soil/water): 
; 

WATER Lab Sample ID: 
I 
I Level ( low/med): LOW - Date Received: 08/16/89 

~~ Sr::.lids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

L 

I 

~ 

l -

1 CAS Nr;... 

1 olor Before: BROWN 

BROWN 

w:omments: 

L 

: Analyte :Concentration:c: Q :M : 

Clarity Before: OPAQUE Text,_tre: 
-.· 

Clar.i ty After: OPAQUE Artifacts: 
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U.S.-- EPA - CtP 
EPA SAMPLE.. NO. . U 

1 
INORGANIC. ANALYSIS DATA SHEET. 

Lab Name: SILVER VALLEY LABS,INC. C~ntrac~~-~~71 __ :~~~~~---
Lab Code: SILVER Case No.: 12334 

;~ 
SAS No.: SDG No.: MHP520 

Matrix <soil/water>: WATER Lab Sample ID: 

Level ( low/med): LOW Date Received: 08/16/89 

i. Solids: o.o 

Concentration Units Cug/L or mg/kg dry weight>: UG/L 

----------------------------------------------
ICAS No. ·: Analyte :concentration c: Q IM l 

I I I 

---------- I ---- I ------------- -·· ------ --e!Ym!n~!!L : -------~Z:..2J ~l_lili. ___ le_ : ;..l\ r-IZ:±~:2.:::2Q.::§_ 
:z:±:±Q.::;a§.::Q_ 
:z:±:±Q.::~§.::£_ 
:z:±:±Q.::~2.::~
lZ:±::!Q.::::!1.::Z_ 
: 7440-43-'3 
----~-----'ZiiQ.::ZQ.::£_ 

~n!imQn~_: ________ !:2:..2_ Y~~~-----le_: ~ 
A . I l7 ~-., ~· 'F I 
_r:~~!l~£--·! -----------=-~...! _.!,. ____ .!,. __ I ~ 
~2r:i~m ___ : _______ 1§!.=..2J·¥l_~~---le_:~r-~ 
§~.r:~lli~m: _________ !:..!_lYl ______ le_: ~ 

Q2gmi~m __ ---------1:..§_:yl ______ le_: 
g2l£i~ffi-- ------!~~QQQ_l_ljl ____ lE_~f 

7_4_·4_·c_)_-4_·7 __ -~-~- Chromium : 2.8 lUI lP : 
C-:::-b_a_l_t ___ •, --------r~-. -1-1 ,• ;;-;-, ::;;:------•• -P- •,, ·"j· 

Z:±:±Q.::1§.::1_ -~------- ---------=--~ £-~~-------~· ZiiQ.::§Q.::§_.gQee!l£r: ___ : ________ l:..l_lYl ______ le_: 
Zi~2.::§2.::§_llr:Q!J _____ : _______ l§§~1Jl~l~~~----lE_:~~ 
743'3-92-1 'Lead l '3.2 l l . "3JlF l~I'J'D·,rp ---------- --------- ------------- -----· -~--- -~~ Z:±~2.::2§.::1_ ~s9!J~ai~m: _______ ~~ZQQ_:_l~ _____ le_:~~ ~ 

Z1~~.:::2§.::§_ !::!2D92!J!l£a~ : ________ :::::Q~~-: _l_j _____ le_ :~·- 3t... _ 
•Zi~~.::2Z.::§_ ~~r:f~r:~ __ : ________ Q:..£Q_ ~1~~---lg~: o~~~ 
lZ11Q.::Q£.::Q_ ~ifk!i£l ___ : _________ 2~Z- Yl ______ le_: ~~ 

l 7_4_· 4_· (_)_-,_)'_9_--_,_ P•::.tassiuml ) 1820\ s: ·-~1-1 : P lt..•t~ f:J 

:zz§~.:::±~.::£_ §§I~n!Ym:·:::::::T1§~1i ~1~:0::IE::~~ ~ 
:z:±±Q.::£~.::1_ §il:t.~r: ____________ !~§- Yl ______ le_: 
Z:±:±2.::£~.::§_:§Qgi~m __________ 1:2ZQQ __ l ______ le_: 
Zi1Q.::£§.::Q_:Ih2111~m- ________ Q~~Q- Yl ______ lE_: 
Z:±iQ.::§£.::£_:~2D2Qi~m- 2.7 .u: :P : 
z:±:±Q.::§§=§_:~in£ _____ ::::::::§1~1= :IJL::::Ie::u\~ 
__________ :g~2nig~~- ------------- _1---~--l~B: 

Color Before: COLORLESS Clarity Before: CLEAR Textr.tre: 

---Color After: COLORLESS Clar.ity After: CLEAR Artifacts: 
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U.S. EPA - CLP 

,. ·, EPA SAMPLENO. 
1 

INORGANIC ANALYSIS DATA SHEET l 

Jtl·fA&·oo1Y I MHP526 I 
Contra~ ~ £'3 (ttil71 l : 

~~J1 -----------
Lab Name: SILVER VALLEY LABS,INC. 

Lab C·::.de: SILVER Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix ~-s•::.i 1/wa ter): WATER Lab Sample ID: 

Level ( lr::.w/med): LOW Date Received: 08/16/89 

~~ Sr:•l ic:is: o.o 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

·: Analyte :concentration:c: Q !M : 

!Z11Q~~~~1_l§ilY~~--- ---------1~§- Yl ______ lE_: 
:z11Q~~~~§_:§ggi~m ___ -------l~ZQQ __ l ______ le_: 
:z11Q~~§~Q_:rn~l1i~m- ________ Q~~Q_ Yl ______ lE_: 
!Z11Q~§J~~-~~~D~Qi~m_: _________ ~~z- Yl ______ lE_: 
lZ11Q~§§~§_l~iD~----- ________ §~~z- _1~-----lE_:~f : __________ :g~~D!gg __ : ______________ l ______ l~Bl 

. I 
I 

1 olor Before: COLORLESS Clarity Before: CLEAR Textr.tre: 
L --· 
Color After: COLORLESS Clar~ty After: CLEAR Artifacts: 

i...Jomme n t s : 

i 
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U.S;. EPA - CtP : i 
EPA SAMPLE. NO. ... 

1 
INORGANIC ANALYSIS"OATA SHEET 

I~~ CIJ7!;l I MHP527 
Contrac_!j_ Oif iil':l \t€1; 1 -; -----------

1171!,1>/" .. 
SAS N~.~ SOG No.: MHP520 

Lab Name: SILVER VALLEY LABS,INC. 

Lab Code: SILVER Case No.: 12334 

Matrix <soil/water): WATER Lab Sample ID: 

Level <low/med): LOW Date Received: 08/16/89 

o.o 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

CAS No. 'l Analyte lConcentration:c: Q :M : 

Z~~~=~Q=§_l~lYminYm_: _______ ~~~QQ_:_11 _____ 1f_l~nr 
z~~2=~2=2-'~n£im2n~-~---------l~~-:_12 _____ 1e_:~~ 

---------§~Q_:_1 ______ 1E_l 
788 : l \3 : p ~f 

--------r:'?--1 \• ;;,7-------;--p- '· ,~r: 
--------~~--·~~------~--·~' 
---------1~Z-'_1~-----1E_:~v 
------~~§QQQ_ -1~-----1E_l~F 

__________ :g~2QiQ~-- : INRI ------------- -----------

Color Before: COLORLESS Clarity Before: CLEAR Textr..tre: 
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U.S. EPA - ClP .··_._, 

Lab Name: 

Lab Code·: 

1 
INORGANIC ANALYSIS 

SILVER VALLEY LABS,INC. 

SILVER Case No.: 12334 

Matrix Csoil/water>: WATER 

EPA SAMPLE NO. 

DATA SHEET 
fA-~~ -~1'-/ MHP52S 

Contr~: uu c9 .. ,e71 · ---------
'1/IJ,_;,-

SAS No.: SDG No.: MHP520 

Lab Sample ID: 

L Level ( low/med): LOW Date Received: 08/16/89 

o.o 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

----------------------------------------------I 

L. CAS No. ·: Analyte Concentration c: Q !M : 

z±~~~2Q~§:: 8I~m!n~m: :::::::~~§~Q-I -~l~~:::.Le:: · ,\.-
z:±:±2.:~2.:2_: 6n!im2nJ:: ________ ,-22~~~ s: ·. ~~ : P :·-~ 

Z±::!Q.:~§.:~-: ~l:§~!Ji£ __________ l;2~§J ~~====IE= lOf.!: '-"'-
: Z:!::!Q.:~:2.:~- : f!sl:i!:!m___ _ ______ [§Q~§1 u~7.: ..::.~~\.---~.~ _PP- ~~: o~., ~-
~z:±:±Q.:11.:Z_:f!~l:J::lli!:!m1 _________ 1~1- ----------- ~ 
Z:!:!Q.::±~.:~-: QsQ!:!!i!:!m __ ---------§~2- _L} _____ lf_ :'-'1' 

L 
Z:!:!Q.:ZQ.:~- l ~2!£.!:!:.!!:!!__ ------~!!QQQ_ _J.jL _____ Lf~- : i..ltr' 
Z:!:!Q.::!Z.:~- Chromium : 2.8 Yl ______ lf_l 
Zi:±Q.::!§.::±_ ~2~~11:::: =:==:=::::C:§~~J ~l.2:·~':_ ___ .Le_ :wf 

L 

Z:!:!Q.:§Q.:§_ Q£!QQ~l: ___ : --------f-1~~:.: ~1..!:~~----lf_ : .... ~ ~~ 
, _74_· 3 __ 9_-_8_'3_-_6_ I rc n 1 ,. ~c:- 1..., 1 B' · Ll~ I P 1 ·l).IL_ .... __ ..,! ______ I -------;.,.!::::!!::::!~-~I,_.,!_~----..!.-- I ";..~ 
: Z:1.~:2.:~~.:1_ b.~aQ_____ --------=~:±~§- : _l~~..:.:...:llE_ : ~'il. 
: Zi~:2.:~;2.:±_ !:!s£n~~i!:.!m _______ :±l:±QQ_ : _.L..r _____ le_ :u,~ 
Zi~:2.:~§.:§_ Manoanese l180 : : ,;. : P ::...>~ 1-
7_4_·3_r_3_-'_37 __ -b_·-- M-------- --------~-~~-·u7~--~-7cv· ~ ~ 

-~!:£!:.!!:~-- --------~~£~-~-..!.~----~--·~~~~-
~±1¥.:~~.:g_l~i£t~l7 __ ---------~~~~:~.L ______ .Le_: ~ 
L±:±~.:~~.:L_leQ!~EE~!:.!!!! --------~Q~~~;gl_~~L ___ l.E_:~r ~ 
ZZ§~.:12.:~- : §~l~Di!:.!!!L ________ 1;2~1~ : ~"l.t::!!:!!!.::.;.:. _ _LE_ : . ..n; 
Z±:±Q.:~~.:1_l§ilY~l:--- ---------1~§-l~l ______ lf_: 
Z:±1Q.:~~.:§_:§QQi!:.!m __________ :±!~QQ_:_l ______ le_: 

L 
Z±±Q.:~§.:Q_:rnslli!:!m _________ Q~~Q_:yl ______ lE_: 

17440-62-2 :Vanadium 1 ···3. a-.: B'l : P ;;..;11-; 
.~-44-,7~-c~-~-~-z7-------,---------1-7~-)-~-7-t2 ____ 7_p_l . 
1 1 · · • -""6-b 1 J.nc , ..::.!. , 1 • , n..tti----------- --------- ------------- -----------: __________ :g~snig~ __ : _____________ : _ _L ______ .Lt::tB: 
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Level < low/med): LOW Date Received: 08/16/89 

~' Sol ids: 0.0 

Concentration Units <ug/L or mg/kg dry wei~ht): UG/L 

I I I I 
I I t I 

CAS No. ·: Analyte :concentration:c: Q lM : 
a t I I I I 
t I • t t I 
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INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MHP530 
Lab Name: SILVER VALLEY LABS,INC. Contract: &'I·W 1lf1lf 

~"'~'' 
L Lab Code: SILVER Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix (soil/water): WATER Lab Sample ID: 

L Level Clow/med): LOW Date Received: 08/16/89 

I i. Sc::olids: o.o 
L 

Concentration Units Cug/L or mg/kg dry weight): UG/L 
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Lab Code: SILVER Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix ~soil/water): WATER Lab Sample IO: 

Level ( low/med): LOW Date Received: 08/16/89 

7. Solids: 0.0 

Concentration Units Cug/L or mg/kg dry weight): UG/L 
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EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SILVER VALLEY LABS, INC. 

Lab Code: SILVER Case No.: 12334 

W .W&·oor:f MHP533 

Contr~;~J-e 89 0071 ---------

SAS No.: SOG No.: MHP520 

~ Matrix <soil/water): WATER Lab Sample ID: 

Level (low/med): LOW Date Received: 08/16/89 

o.o 

Concentration Units C~g/L or mg/kg dry weight): UG/L 

CAS No. .: Analyte Concentration:c: Q lM 
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L 
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rolor Before: YELLOW Clarity Before: CLOUDY Te:t:tr.tre: 

YELLOW Clarity After: CLOUDY Artifacts: 
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EPA SAMPLE- NO. 

-----------· 
Lab Name: SILVER VALLEY LABS,INC. 

fd.CJ.J(.Om: MHP534 
Contractj GO :65 0¢71 : 

0?~1·· -----------
Lab Code.: SILVER Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix <soil/water>: WATER Lab Sample ID: 

Level ( low/med): LOW Date Received: 08/16/89 

7. Solids: o.o 

Concentration Units <ug/L or mg/kg dry weight): UG/L 

:CAS N•:.. Analyte Concentration:c: Q lM 

g~2D!Q~ __ : _____________ :_l ______ l~Bl 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 
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1 
INORGANIC ANALYSIS DATA SHEET 

I ...... Lab Name: SILVER VALLEY LABS, INC • 
(t:-J-~8-.~!-l : MHP535 

Contracj?: "bU tJJ c •• ~. 1 I 

Lab Code: SILVER Case No.: 12334 
~~~~ ----

SAS No.. SDG No.: MHP520 

Matrix C:s.::•il/water): WATER Lab Sample IO: 
-... 

Level ( low/med): LOW Date Received: 08/16/89 
........ 

I. Sr:rl ids: (1.<) 
l 
I... Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. ·: Analyte 'Concentration:c: Q :M I 

! 
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INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: SILVER VALLEY LABS,lNC. Contra~ ~9~~ __ :~:~~-
Lab Code: SILVER Case No.: 12334 SAS No.: 1ofiJ1/Ii, SDG N•:l.: MHPS20 

Matrix <soil/water): WATER Lab Samcle ID: 

Level C: low/med): LOW Date Received: 08/16/89 

i. S•::tl ids: o.o 

Concentration Units Cug/L or mg/kg dry weiqht): UG/L 

CAS No. .: Anal yte Concentration' C: Q :M : 

Color Before: COLORLESS Clarity Before: CLEAR Te:t~ture: 

Color After: COLORLESS Claritty• After: CLEAR Artifacts: 
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1 

INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO • 

MHPS39 
Lab Name: SILVER VALLEY LABS,INC. 

~-LAJ8 .. oo1~l 
Contract: ~a EJ 0071 : 

~~~111 -----------
Lab Codec SILVER Case No.: 12334 SAS No.: SDG No.: MHP520 

~ Matrix (soil/water): WATER Lab Sample ID: 

Level ( },;,w/med): LOW Date Received: 08/16/89 

i. So:.lids: 1).0 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

L 

i 
iw 

I 

~ 

/CAS No. 

, Soler Before: COLORLESS 
I 
"'"Co 1 o:q·· A f t e r : 

i Comments: 
~ 

L 
L 

COLORLESS 

recycled paper 

.: Analyte Co:oncentrati..:•n c: Q :M 

Clarity Before: CLEAR 

Artifact;;: 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE. NO. 

MHPSSS 
Lab Name: SILVER VALLEY LABS,INC. ~-~-~1~ 

Contra ~o>/{1 8 .. '·''' 7 :e- · -----------

Lab Code: SILVER Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix <soil/water): WATER Lab Samcle ID: 

Level C:low/med): LOW Date Received: 08/16/89 

o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Color Before: COLORLESS 

COLORLESS 

Cc•mments: 

Analyte :concentration:c: Q :M : 
I 
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U.S. EPA - Ct.P 
EPA SAMPLE NO. 

L 

1 
INORGANIC ANALYSIS 

Lab Name: SILVER VALLEY LABS,INC. 

DATA SHEET 

Contract.:· 'rj-~-S!fi MHPS40 

L Lab Code: SILVER Case No.: 12334 
trtPrtjD)/ t1 · 

SAS No..: SDG No.: MHPS20 

Matr1x <soil/water): WATER Lab Sample ID: 

~ Level Clow/med): LOW Date Received: 08/16/89 

L 
i. Solids: 

i 
~ 

I 

1.1 

L. 

L 

I .ol•:•r 
...... 
Color 

i 
L 

Befo:•re: 

After: 

(1.0 

Concentration Units <ug/L or mg/kg dry weight): UG/L 

----------------------------------------------
:CAS No. ·: Analyte :concentrationlCl Q 

Silver : 1.6 :u: :? 

§2~!~m=== : =======ct~~31 : ~I~:J====Ie= L, ~ Ih2ll!Ym_: ________ Q~~Q_l~l ______ lE_ 
Z11Q~§6~6- ~2D2g!ym_: _________ £~z_:~l ______ lE_ 
ZiiQ~§§~§-•fiD~----- ---------1~~-:~l ______ lE_ : __________ :g~2nigg __ : _____________ :_l ______ l~B 

COLORLESS Clarity Before: CLEAR 
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COLORLESS Clar~ty After: CLEt\R Artifacts: 
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RBGION VIII- StJJOIARY. OP DATA. OtJAI.l1T" ASSURANCE- RIVIBV 

***guideline references are from Contract 1787*** 

case No.: 12334 TDD No. : FOS-8909-08 

Sites Richardson Flats 

Contractor Laboratory: Keystone-Houston 

Data Reviewer : Annette Sackman Date of Reviews 10-3-89 

Sample Matrix: 19 Low Waters 

Analysis: Mercury 

Sample Nos.: HRP520, HBP521, HBP522, HBP523, HBP524, MBP525, HBP526, 
HBP527, HBP528, HBP529, HBP530, HBP532, HHP533, MHP534, 
HHP535, MHP537, MHP538, MHP539, MHP540 

(X) Data are acceptable for use. 

( ) Data are acceptable for use with qualifications noted. 

( ) Data are preliminary - pending verification. 

( ) Data are unacceptable. 

Action required by DPO? 

No X Yes The following items require action: 

Action required by project officer? 

No X Yes 



The folloving:are our findingsz 

All requireaents were met for the mercury analysis except Form VII -
Laboratory Control Suple was not included. Since the LCS vas analyzed 
and reported in the raw data and met all other requirements, no action 
'is taken. 
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X Inorganic analysis data (Form I) 

X Initial calibration and continuing calibration verification (Form 
IIA) 

-- CRDL standard for AA and ICP (Form liB) 

X Blanks (Form III) 

ICP interference Check sample (Form IV) 

X Spike sample recovery (Form VA) 

Post digestion spike sample recovery (Form VB) 

X Duplicates (Form VI) 

X Laboratory control sample (Form VII) 

Standard addition results (Form VIII) 

ICP serial dilutions (Form IX) 

X Holding times (Form X) 

X Instrument detection limits-quarterly (Form XI) 

X ICP interelement correction factors-quarterly (Form II) 

X ICP linear ranges-quarterly (Form XIII) 

Raw data for interference checks 

X Raw data for calibration standards 

X Raw data for blanks 

Raw data for CRI and/or CRA 

X Raw data for samples 

X Raw data for duplicates 

X Raw data for spikes 

X Traffic reports 



Contract--Coapliaace-

I. Illitial- &Dd Coatiuuiag CallbratiOD-.Verificatioa (ICV aad CCV) 
(guidelines pg. E-4, Form IIA) 

1. Vas instrument calibrated daily and each time· it was set up? 
yes X no 

2. Vere instruments calibrated using 1 blank and several standards? 
yes X no 

3. Vere calibration verifications within 90-110%? 
yes X no 

4. Vere continuing calibrations run at 10% frequency? 
yes X no 

5. Vere the raw data correctly transcribed onto Form IIA? 
yes X no 

Comments: All requirements met. 

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6, 
Form IIB) 

1. For ICP analysis, were standards (CRI) @ 2x the CRDL or the IDL 
(whichever was greater) analyzed at the beginning and the end of 
each sample run, or at a minimum of twice/8 hour shift, 
whichever was more frequent? 

yes no 

2. For furnace AA analysis, were standards (CRA) analyzed at the 
beginning and the end of each sample run, or at a minimum of 
twice/8 hour shift, whichever was more frequent? 

yes no 

3. Vere the CRI and/or CRA standards analyzed after the ICV? 
yes no 

4. Vere these data reported on Form IIB? 
yes no 

5. Vere the raw data correctly transcribed onto Form IIB? 

Comments: Not required. 
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III. Blalllta (guidelines PI• E-6, Fora III) 

1. Vas the initial_ calibration blank (ICB) analyzed immediately 
after the initial calibration verification (ICV)? 

yea X no 

2. Vas a continuing calibration blank (CCB) analyzed immediately 
after each continuing calibration verification (CCV)? 

yea X no 

3. Vas a preparation blank (PB) analyzed at a frequency of at 
least 1 in 20 samples? 

yes X no NA 

4. How many elements were detected above the CRDLs? 0 (if 0, go 
to question 5) 

4a. How many elements were detected in the blanks at greater 
than one-half the amount detected in any sample? 

5. Vere raw data correctly transcribed onto Form III? 
yes X no 

Comments: All requirements met. 

IV. ICP Interference Checks-(ICS) (guidelines pg. E-7, Form IV) 

1. Vas the ICS analyzed twice per 8 hour shift? 
yes no 

2. Vere the ICSs analyzed before and after samples? 
yes no 

3. Vas any massive interference detected? 
yes no 

4. Vere the ICSs within ±20% mean value? 
yes no 

S. Vere raw data correctly transcribed onto Form IV? 

Comments: Not required. 



v. Spike SUple Aaalysis (S) (guideline pre £.;&, Fom-vr· 

1. Vere spikes analyzed at a frequency~of 1 in 20 saaples? 
yes X no 

2.. Vere spike recoveries correctly calculated? 
yes X no 

(SSR - SR) 
% recovery • SA X 100 

SSR • Spiked Sample Result 
SR • Sample Result 
SA = Spike Added 

3. Vere spike recoveries within the range of 75-125%? 
yes X no 

3a. For recoveries outside this range, were associated data 
flagged "Nn by the·laboratory on Forms I and V? 

yes no NA X 

(an exception if granted where the sample concentration is >4X 
the spike concentration) 

4. Yere raw data correctly transcribed onto Form V? 
yes X no 

* Refer to page E-9 (SOV 787) for information regarding the amount of 
spike to be added for each analyte and for other information about the 
Spike Sample Analysis. 

Comments: All requirements met. 

VI. Duplicates (D) (guidelines pg. E-11, Form VI) 

1. Vere duplicates analyzed at a frequency of 1 in 20 samples? 

2. Vere RPDs correctly calculated? 

RPD = S - D X 100 
(S + D)/2 

S = Sample 
D = Duplicate 

recycled paper 
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3a. 

3b. 

3c. 

For saaple concentrations >5x the CIDL; wit• RPDa t20%f (limits 
of t35% apply for soil/sediment/tailings·saapl .. ) 

yu X no NA-. 

For sample concentrations >5x the CBDL, did duplicate analysis 
results fall outside the control window of t the CRDL? 

yes n~ X NA 

Vhere the RPDs exceeded the control limits, were the data 
flagged '*' on Forms I and VI by the laboratory? 

yes no NA 

4. Vere raw data correctly transcribed onto Form VI? 
yes X no 

* Other Considerations: 
- Field blanks cannot be used for duplicate analyses 
- Duplicates must be analyzed for each analytical method 

Comments: All requirements met. 

VII. Laboratory Control Sa.ple (LCS) Analysis (guideline pg. E-12, Form 
VII) 

1. Vas an LCS analyzed for every sample delivery group or batch 
of samples, whichever was more frequent? · 

yes X no 

2. Vere recoveries within the 80-120% limit? 
yes X no 

-if the recoveries were outside this range the analysis must 
be terminated, the problem corrected and the previous samples 
associated with that LCS redigested and reanalyzed. 

3. Vere the raw data correctly transcribed onto Form VII? 
yes no X 

Comments: Form VII was not included in the data package, however, the 
LCS was analyzed and met contract requirements, therefore, no action is 
taken. 



VIIr. Pumac:e-Atomc~Abllorpt:l.oa. (AA) QC Allalys:l.s (p:l.clel:l.nea PI• E-14, 
Fora-VIII) 

1. Does the rav data package contain absorbance values for tvo 
injections per sample, the averase values and the relative 
standard deviation (RSD)? 

yes no 

2. For analyte concentrations > the CRDL, did the RSD for the 
duplicate injections asree within 20%? (if yes, go to question 
3) 

RSD "" SD X 100 
it 

yes no 

SD = Standard Deviation of Duplicate Injections 
M = Mean of Duplicate Injections 

2a. Vere samples that exceeded the 20% criteria reanalyzed? 
yes no 

2b •. Did any reanalyzed samples exceed the 20% criteria? 
yes no 

2c. If yes, did the laboratory flag the data of Form I with an 
'M'? 

yes no 

3. Vas the recovery of the spike > 40%? (if yes, go to question 
4). 

yes no 

If no, was the sample diluted and rerun with another spike? 
yes no 

4. Vas sample absorbance 50% of spike absorbance?* (if yes, go to 
question 5). 

yes no 

* Spike absorbance = absorbance of spiked sample - absorbance of sample. 
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4a. For spike recoveries between 85 and ii5%, were results 
reported to the IDL7 

RPD • (SSR - SR) x 100 
SA. 

yes 

SSk • Spike Sample Recovery 
SR = Sample Result 
SA = Spike Added 

no 

4b. For spike recoveries outside the 85 and 115% range, were 
results reported to the IDL and flagged with 'V'? 

yes no 

5. Vas-spike recovery between 85 and 115%1 (if no, go to 
question 6) 

6. 

Sa. Vere results quantified from calibration curve and 
reported to IDL? 

yes no 

Vas an HSA at SO, 100 and 150% of the sample absorbance 
analyzed? 

yes no 
-... .. . . . 

6a. Vas each HSA analysis identified in the raw data along 
with the slope, intercept and correlation coefficient? 

yes no 

6b. Vere these data correctly transcribed onto Form VIII? 
yes no 

6c. Vere correlation coefficients(r) > 0.995? 
yes no 

6d. If no, were HSAs run once more? 
yes no 

- If the correlation coefficients were still > 0.995, data on 
Form I must be from the run with the best 'r' and the data 
on Forms I and VII must be flagged with a'+'. 

Vere these criteria met? 
yes no 



6e. Vere all HSA obtained data marked with aa..:· 'S' or. an S+-on · 
fol'll I? 

yes no 

Comments1 Not required. 

IX. ICP Serial Dilution (L) Allalysis (guidelines PI• E-12, Form IX) 

1. 

2. 

3. 

4. 

5. 

Comments: 

Vas an ICP serial dilution performed on each group of samples 
of a similar matrix (i.e., soil, water) and concentration 
(i~e., low, high) or for each sample delivery group, whichever 
was more frequent? 

yes no 

For elements with concentrations >lOX the CRDL, did any exceed 
the serial dilution results by more than 10%? (if no, skip 
questions 3 and 4) 

yes no 

I - S 
% difference = --y-- X 100 

I = Initial Sample Result 
S • Serial Dilution Result (instrument reading XS) 

Vhich elements had concentrations that exceeded the 10% 
criteria? 

Did the laboratory flag these data with an 'E' on Form IX? 
yes no 

Vere the raw data correctly transcribed onto Form IX? 
yes no 

Not required. 
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X. Iutramt Detection Liaits (IDL) (guidelines pg. B-13, Fom XI) 

1. Vere IDLs reported for each analyzed elemead 
yea X no 

2. Vere IDLs reported for each instrument used? 

3. 

yea X no 

Did the IDLs meet the contract requirements? 
E-13, SOV 787) 

yes X no 

Comments: All.requirements met. 

(refer to pg. 

XI. Intereleaent Corrections for ICP (guidelines pg. E-13, Form XII) 

1. Vere correction factors reported on Form XII? 
yes X no 

Comments: All requirements met. 

XII. Linear Range Analysis (LRA) (guidelines pg. E~14, Form XII) 

Vas a linear range verification standard analyzed? 
yes X no 

Vas the results within tS% of the true value? 
yes no 



-----------------------------

Limits: Metals - 6 months; Rg - 30-daysJ en - 28 days. 

1. Verified date of sample receipt by laboratory 7-21-89 
·2. Date of preparation/analyses 8-3-89. 
3. Vere holding times met? yes X no 

Analyte Matrix Date 
Sampled 

Prep 
Date 

Mercury Low Vater 7-18-89 8-3-89 

recycled paper 
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Bolding 
Time 

Bolding Time 
Limit/Met 

16 days 30 days yes 
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Keystone 12334-8-5-

U.S. EPA - CLP 

1 EPA SAMPLE.NO. 
INORGANIC ANALYSIS DATA SHEET :--------~------1 

MHPS20 r 
Lab Names KEYSTONE ENVIRONMENTAL Contract: 68-WS-0005 ~-·--------------·' 
Lab Codea KEYTX Ceuse No. : 12334 SAS No.: SDG No.: MHP520 

Matrix <soillw•terl: WATER Lab Sample ID: 890774002 

Level <low/med): LOW Date Received: 07/21/89 

0 

Concentration Units <ug/L or mg/kg dry weight): UG/L 

:CAS No:~. : Analyte :concentration 

: 742'3-90-5 'Al•.tmin•Jm_: 
17440-36-0 Antimony_: 
17440-38-2 Al"senic __ : 
17440-39-3 Barium ___ : 
'7440-41-7 Beryllium: 
7440-43-9 Cadmium --7440-70-2 .Calcium __ 
7440-47-3 I Chromium_: 
7440-48-4 'Cobalt ___ : 
7440-50-8 Copper ___ : 
7439-89-6 Iron -----7439-'32-1 Lead -----7439-95-4 Magnesium: 

.7439-96-5 Manganese I 
7439-97-6 Mercury __ 0.20 
7439-02-0 Nickel 
7440-0'3-7 : P•:::~tassi•Jm 
7782-4'3-2 :Selenium_ 
7440-22-4 :Silver ___ 
7440-23-5 :Sodium ___ 
7440-28-(1 :Thall it.tm_ 

17440-62-2 :Vanadium_ 
17440-66-6 I Zinc _____ 
: __________ :Cyanide __ 

Col•:.r Before: Clarity Before: 

Clarity After: 

Cl Q M 

.u 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

:cv 
INR 
'NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 
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i 
L 

I 
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Keystone 1Z334-8- 5" 

U.S. EPA - CLP 

1 EPA SAMPLE. NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHPS21 
I Lab Name: KEYSTONE ENVIRONMENTAL Contract: Ge-wa-ooos ------·-' 

Lab Code: KEVTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix (soil/water): WATER Lab Sample ID: 890774005 

Level Clow/medl: LOW Date Received: 07/21/8'9 

/..Solids: 0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

I CAS N•:.. : Analyte :concentration C Q I M 

Color Before: 

Ccolo:•r After: 

Comments: 

17429-90-5 lAluminum_: 
17440-36-0 :Antimony_: 
'7440-38-2 :Arsenic __ 
7440-39-3 :Barium __ _ 
7440-41-7 l&eryllium 
7 440 -43 -·3 : Cadmium __ 
7440-70-2 :Calcium __ 
7440-47-3 :Chromium_ 
7440-48-4 :cobalt 

.7440-50-8 :Copper __ _ 
743'3-8'3-G :Iron ____ _ 
7439-92-1 :Lead ____ _ 
7439-95-4 :Magnesium' 
7439-96-5 :Manganese 
7439-97-6 :Mercury __ 
7439-02-0 :Nickel 
7440-09-7 :Potassium 
7782-4'3-2 :Selenium_ 
7440-22-4 Silver 
7440-23-5 
7440-28-(1 
7440-62-2 

:7440-66-6 

Sodium __ _ 
Thalli•Jm_, 
Vanadium_: 
Zinc ____ _ 
Cyanide __ : 

Clarity Before: 

Clarity After: 

0.20 

NR 
NR 
NR 
NR 
NR 
NR I 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

U' CV 
'NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 

------------------------------------------------------------------------______________________________________ ___._ _______________________ ·--.-.----
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recycled paper 
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Keystone 12334-a-s-· 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET ~---------------1 MHPS22 

Lab Name1 KEYSTONE ENVIRONMENTAL Contract' 68-WS-0005 -----------------
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No. : MHP520 

Matrix <soil/water): WATER Lab Sample ID: 890774006 

Level <low/med): LOW Date Received: 07/21/89 

i. -So::.l ids: 

Color Before: 

Co:)}C•r After: 

Comments: 

0 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

--------------------------------------------------1 I I 
I I I 

l CAS N•:.. : Analyte :concentration :c: Q 

7 42'3 -·:~o -5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-'3 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7 43'3 -8'3 -6 

.7439-'32-1 
: 7 43'3 -'35 -4 
: 7 439 -·36 -5 

Aluminum 
Antimony: 
Arsenic 
Barium __ _ 
Beryllium 
Cadmium __ 
Calcium __ 
Chromium_ 
Cobalt 
Copper ___ : 
I r•:.n ____ _ 
Lead ____ _ 

Magnesium: 
Manganese: 

l7439-97-6 'Mercury __ : 
:7439-02-0 Nickel 
l7440-0'3-7 Potassium: 
l7782-49-2 Selenium_: 
l7440-22-4 Silver __ _ 
:7440-23-5 Sodium __ _ 
l7440-28-0 Thallium_ 
17440-62-2 ,Vanadium_ 
l7440-66-6 :Zinc ____ _ 
: __________ :cyanide __ 

Clarity Before: 

Clarity After: 

I I 
I 

I 
I I 

I 
I 

I 
I 

0.20 Ul 

M 

NR 
NR 
NR 

.NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
cv 
NR 

,NR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 

Texture: 

Artifacts: 

-------------------------------------------------------------~----------------------------------------------------------------------------------------------------------------------------------------------------------
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Keystone~334_8_ 'j 

U.S. EPA - CLP 

1 EPA SAMPLE-NO. 
INORGANIC ANALYSIS DATA SHEET ;---------------r 

MHP~23 
Lab Name: KEYSTONE ENVIRONMENTAL Contract:· Ge-we-ooo~ 

: _______________ , 
Lab Code: ~~EYTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix <soil/water): WATER Lab Sample ID: 890774007 

Level ( low/med): LOW Date Received: 07/21/89 

~~ S1:1lids: 0 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

lCAS No. 

:74:2'3-90-5 
17440-36-0 
17440-38-2 
17440-39-3 
17440-41-7 
: 7 440 -43 -·3 
17440-70-2 
:7440-47-3 
17440-48-4 
17440-50-8 
:7439-89-6 
17439-92-1 
: 7 43'3 -95 -4 
17439-96-5 
743'3-'37-6 
7439-02-0 
7440-0'3-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

----------

c~:ol1:0r After: 

Cc~mments: 

: Analyte :concentration :c Q 

lAlumin•.tm I 
I 

:Antimony_: 
:Arsenic 
:Barium ---:Beryllium: 
Cadmium --Calcium --Chromium I 

I -
Cobalt 
Cc1pper ___ : 
Iron -----.Lead -----

:Magnesium: 
:Manganese: 
:Mercury __ : 0.20 u 
I Nickel 
:Potassium: 
:Selenium I 

I -Silver 
Sodium ___ 
Thallium I 

I -
Vanadium I 

I -Zinc -----Cyanide __ : 
I -·------

Clarity Before: 

Clarity After: 

: M : 

lNR ' 
INR 
1 NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR I 

NR 
!NR 
INR 
:cv 
'NR I 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 
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Keyston~2334-8-S 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 1---------------1 

MHPS24 
I Lab Name: KEYSTONE ENVIRONMENTAL Contract.: 68 -wa -0005 

______ I 

Lab Coder KEYTX Case No.: 12334 SAS No.: SDG No.: MHP320 

Matrix <soil/water): WATER Lab Sample ID: 890774008 

Level (low/med): LOW Date Received: 07/21/89 

7... S1:.lids: 0 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

--------------------------------------------------1 ' I I 

lCAS No. Analyte 

:7429-90-5 Aluminum_ 
l7440-36-0 Antimony_ 
:7440-38-2 Arsenic 
:7440-39-3 Barium 
:7440-41-7 'Beryllium' 
17440-43-9 Cadmium __ 
:7440-70-2 Cal ci,Jm __ 
:7440-47-3 
:7440-48-4 

Chromium_ 
Cobalt __ _ 

:7440-50-8 Copper __ _ 
7439-89-6 .Iron ____ _ 

7 43'3 -·32 -1 Lead-----
1 43'3 -·35 -4 
7439-96-5 
743'3 -':17 -6 
743'3-02-0 
7440-0'3-7 
7782-49-2 
7440-22-4 

.7440-23-5 
17440-28-0 
17440-62-2 
:7440-66-6 

MagnesiLtm 
Manganese 
Mer-cury __ 
Nickel 
P•:.tassi1.tm: 
Seleni,Jm_: 
Silver __ _ 
Sodium __ _ 
Thallium_: 
Vanadium_: 
Zinc ____ _ 
Cyanide __ : 

Concentration C' 

11.50 

Q : M : 

lNR 
lNR 
'NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
cv 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Keystan~334-8-S 

U.S. EPA - CLP 

1 EPA SAMPLENO. I INORGANIC ANALYSIS DATA SHEET :---------------1 
MHP~25 

Lab Name: KEYSTONE ENVIRONMENTAL Contract: Ge•we-ooos 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHP320 

Matrix (soil/water): WATER Lab Sample ID: 890774009 

Level <low/med): LOW Date Received: 07/21/89 

7. _Sol ids: 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

Cc•lc•r Before: 

Comments: 

:CAS No. Analyte :concentration 

:7429-90-5 Aluminum_: 
:7440-36-0 Antimony_' 
:7440-38-2 Arsenic __ 
7440-39-3 Barium __ _ 
7440-41-7 Beryllium 
7440-43-'3 Cadmium __ 
7440-70-2 Calcium __ 
7440-47-3 Chromium_ 
7440-48-4 Cobalt ___ , 
7440-50-8 Copper __ _ 
7439-8'3-6 I ron ____ _ 
7439-92-1 'Lead ____ _ 

.7439-95-4 Magnesium 
7439-96-5 Manganese 
7439-97-6 Mercury __ 
7439-02-0 Nickel 
7440-09-7 Potassium 
7782-4"3-2 Selenium_ 
7440-22-4 Silver __ _ 
7440-23-5 Sodium __ _ 
7440-28-0 Thallium_ 

17440-62-2 Vanadium_ 
:7440-66-6 :zinc ____ _ 
: __________ :cyanide __ 
I I 

·----------·---------
Clarity Before: 

Clarity After: 

0.20 

c: 

u 

Q ' M I 
I I 

------ ---:NR 
:NR 
:NR ' 
:NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

'NR 
cv 
NR 
NR 
NR I 

NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 
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Keystone 12334-B-5 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHPS26 
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-WS-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No. : MHP520 

Matrix <soil/water): WATER Lab Sample ID: 890774010 

Level <low/med): LOW Date Received: 07/21/89 

;~ .So:•l ids: I) 

Concentration Units (ug/L or mg/kg dry weightl: UG/L 

CAS N•::~. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 

I 7 440 -43 -'3 
:7440-70-2 
:7440-47-3 
7440-48-4 
7440-50-8 
7439-8'3-6 
7439-92-1 
743'3 -'35 -4 
7439-'36-5 
743'3 -':t7 -6 
7 43'3 -02-0 
7 440-0'3 -7 

'7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte 

Aluminum_ 
Antimony_ 
AYsenic __ 
Barium __ _ 
BeYyllium 
Cadmium __ 
Calcium __ 

: Chrc•mium_ 
:Cobalt __ _ 
'Copper __ _ 
Iron ____ _ 
Lead ____ _ 

Magnesium 
Manganese 
Merc•.try __ 
Nickel 
P•:rtassium l 
Selenium_: 
Silver 
Sodium __ _ 
Thallium_ 
Vanadi•.tm_ 
Zinc ____ _ 
Cyanide __ 

Concentration :c 

0.20 u 

Q M : 

NR 
NR 
NR 
NR 

,NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
cv 
NR 
NR 
NR 

,NR 
NR 
NR 
NR 
NR 
NR 

~ ~~; Color Before: Clarity Before: Texture: 
.J .·.··:"': 
~-.· .. 

i 
i 
I-

Clarity After: Artifacts: 

Comments: 
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Keystone 12334-8-5" .. 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP527 
Lab Name1 KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SOG No.: MHP520 

Matrix (soil/water): WATER Lab Sample ID: 890774011 

Level (low/med): LOW Date Received: 07/21/89 

i. Solids: 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

CAS No. Analyte Concentration :c 

7429-90-5 
7440-36-0 
7440-38"-2 
7440-39-3 
7440-41-7 
7440-43-·~ 

7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
743'3-8'3-6 
7439-'32-1 
7439-95-4 
7439-96-5 
743'3-·~7-6 

7439-02-0 
7440-o·~-7 

7782-49-2 
7440-22-4 
7440-23-5 
7440-28-(1 
7440-62-2 
7440-66-6 

Aluminum_ 
Antimony_ 
Arsenic __ 
Barium __ _ 
BeYyllium 
Cadmium __ 
Calcium __ 
Chromium_ 
Cobalt 
Copper __ _ 
!Yon ____ _ 
Lead ____ _ 

Magnesium 
Manganese 
MeYCI..tYy __ 
Nickel 
P•::ttassir.tm 
Selenium_, 
Silver 
Sodium __ _ 
Thallium_: 
Vanadium_: 

.Zinc ____ _ 
__________ :Cyanide __ : 

8.50 

-I 
I 

• I 

I I 
I 

Q M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR I 

NR 
.NR 
lNR 
lNR 
lNR 
1 CV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

1NR 
lNR 

:.-.. •·.· ···= Col1:tr Before: Clarity Befct~"e: Texture: 

Clarity After: Artifacts: 

Ccsmments: 

------------------~-----------------------------------------------------------------------------------------------------------------------------
.. ; -----------------------------------------------------------------·---

------------------------------------------------------------------------
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Keystonl''f2334-8- S 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 1---------------1 

HHP52S 
Lab Name: KEYSTONE ENVIRONMENTAL Contract: GS-WS-0005 

Lab Code: KEVTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix <soil/water>: WATER Lab Sample ID: 890774012 

Level (low/med): LOW Date Received: 07/21/89 

i.· Solids: 

Comments: 

0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

--------------------------------------------------' I I t I I 
I I t 1 I 

lCAS No. : Analyte Concentration :c: Q : M : 
• • --------------·-·------17429-90-5 lAluminum_ 

17440-36-0 lAntimony_ 
17440-38-2 lArsenic 
17440-39-3 lBarium __ _ 
'7440-41-7 !Beryllium 
7440-43-9 :cadmium __ : 
7440-70-2 !Calcium __ 
7440-47-3 lChromium_ 
7440-48-4 :Cobalt __ _ 
7440-50-8 Copper ___ 
7439-89-6 Iron ____ _ 
7439-92-1 Lead ____ _ 
743'3-95-4 Magnesium 
7439-96-5 Manganese, 
7439-'37-6 Merc•.try __ : 
7439-02-0 Nickel 
7440-09-7 Potassium: 
7782-49-2 Selenium_: 
7440-22-4 Silver ___ : 
7440-23-5 Sodium __ _ 
7440-28-0 Thallium_ 
7440-62-2 Vanadium_ 
7440-66-6 Zinc ____ _ 

---------- Cyanide __ 

Clarity Before: 

Clarity After: 

.. 
• 
I 

0.20 u 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
cv 
NR 
NR 

,NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 000-01_5_ 
FORM I - IN 7/87 
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Keyston~Z334 . 
-8- 5' 

U.S. EPA - CLP 

1 EPA SAMPLE. NO. 
INORGANIC ANALYSIS DATA SHEET 1---------------1 

MHP529 
Lab Namer KEYSTONE ENVIRONMENTAL Contract: · 68-WS-0005 --------------·-· ---' 
Lab Code: KEYTX C•se No.: 12334 SAS No.: SDG No. : MHP520 

Matrix <soil/water): WATER Lab Sample ID: 8~0774013 

Level Clow/med): LOW Date Received: 07/21/89 

i. $•::.1 ids: 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

CAS No. 

742'3-90-5 
7440-36-0 
7440-38-2 
7440-3~-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 

l7440-50-8 
: 7 43'3 -8'3 -6 
:7439-92-1 
: 7 43'3 -':35 -4 
: 743'3 -':36-5 
:7439-97-6 
l7439-02-0 
: 7440-0'3-7 
:7782-49-2 

Analyte 

Al uminr.tm_ 
Antimony_ 
Arsenic __ 
Barium __ _ 
Be...-yllium 
Cadmium __ 
Calcium __ 
Chromium_ 
Cobalt __ _ 
Copper __ _ 

, IY•:-n ____ _ 
Lead ____ _ 

Magnesi•Jm 
Manganese' 
MeYcury __ 
Nickel 
P•:.tassium 
Selenium_ 

17440-22-4 SilveY 
:7440-23-5 :sodium __ _ 
l7440-28-0 lThallium_ 
:7440-62-2 :vanadium_ 
17440-66-6 lZinc ____ _ 
: __________ :Cyanide __ 

Concentratir::.n 

. 0.20 

Cl 0 l M 

lNR 
lNR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

.NR 
u: cv 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

.NR 

·:· ": Colr:.r Before: Clarity Before: Texture: 

Clarity After: AYtifacts: 

Cc•mments: 

------------------------------------------------------------------------------------------------------------------------------------------------
recycle<;! paper 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP530 
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-WS-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix (soil/water): WATER Lab Sample ID: 890774014 

Level <low/med): LOW Date Received: 07/21/89 

Cc~lo:or After: 

C•:•mments: 

Concentration Units <ug/L or mg/kg dry weight): UG/L 

CAS Nc•. Analyte :concentration :c: Q 
I I 
I I 

: M l 

--------- -------------- - ------ ---742'3-'30-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 

:7440-47-3 
17440-48-4 
7440-50-8 
743'3-89-6 
7439-'32-1 
743'3-'35-4 
7 439 -'36 -5· 
743'3-97-6 
743'3-02-(1 
7440-0':3-7 
7782-49-2 

.7440-22-4 
l7440-23-5 
:7440-28-0 

Aluminum_: 
Antimc~ny_ 
Arsenic __ 
Barium __ _ 
Berylli•Jm 
Cadmium __ 
Ca 1 c i wn __ 
Chromium_ 
Cobalt 
Copper ___ : 
Ir1::on ____ _ 
Lead ____ _ 
Magnesi 1.1m: 
Manganese: 
Mer c1.1ry __ ' 
Nickel 
P~:~tassium 

Selenium_ 
Silver 
Sodium __ _ 
Thallium_ 

l7440-62-2 .Vanadium_ 
:7440-66-6 lZinc ____ _ 
: __________ :cyanide __ , 

Clarity Before: 

Clarity After: 

0.20 

1 lNR ' 
JNR 
lNR 
lNR 
1NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

u cv 
NR 
NR 
NR 
NR 
NR 

1NR 
JNR 
JNR 
JNR 

Texture: 

Artifacts: 
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Keystone DCI 12334-8-!f · 

U.S. EPA - CLP u 
1 EPA SAMPLE NO. 

INORGANIC ANALYSIS DATA SHEET. : ----~~;;;;-----1 ru 
Lab Name: KEYSTONE ENVIRONMENTAL Contract:· 68-WS-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No. : MHP520 

Matrix (soil/water-): WATER Lab Sample ID: 890774015 

Level <low/med): LOW Date Received: 07/21/89 

i. S~:~lids: 0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

I I 
I I 

CAS No. Analyte Concentration lC 

742'3-90-5 
7440-36-0 
7440-38-2 

Alumin1.tm_ 
Antimc•ny_ 
Ar-senic 

7440-39-3 1Bar-ium __ _ 
.7440-41-7 lBeryl!ium 
17440-43-9 :cadmium __ 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
743'3-8'3-6 
7439-'32-1 

l Cal ci•Jm __ 
'Chr-omium_ 
Cobalt __ _ 
Cc•ppeY __ _ 
Ir-on ____ _ 
Lead ____ _ 

.7439-95-4 Magnesium 
17439-96-5 Manganese 
17439-97-6 .Mercury __ , 
17439-02-0 lNickel 
17440-09-7 :Potassium 
17782-49-2 :Selenium_ 
17440-22-4 lSilver __ _ 
:7440-23-5 : Sodit.tm __ _ 
17440-28-0 lThallium_ 
17440-62-2 :vanadium_ 
17440-66-6 1Zinc ____ _ 
: __________ :cyanide __ , 

. : 

I 
I 

I 
I 

I 
I I 

0.20 :u 

Q ' M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

,NR 
NR 
NR 
NR 
NR 
NR I 

NR 
cv 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

I ' fJ 

II i u 

u 
u 
u 
I ! u 

I u 
u 

· ····: .· Color Before: Clarity Before: Texture: '· 
i w 

C•:• l•:•Y After: ClaYity AfteY: AYtifacts: 

Comments: 

------------------------------------------------------------------------
------------------------------------------------------------------------

recycled paper 
recycled paper FORM I - IN 
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Keystone Oli:i 12334-8-s-

U.S. EPA - ClP 

. 1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP533 
Lab Name: KEYSTONE ENVIRONMENTAL Contract:- 68-WS-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix <soil/water): WATER Lab Sample ID: 890774016 

Level <low/med): LOW Date Received: 07/21/89 

;~ Solids: 0 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

--------------------------------------------------
CAS N•::.. 

742'3-'30-S 
7440-36-() 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
743'3-8'3-6 
7439-92-1 
7 43'3 -'35 -4 
7439-'36-5 
7 43'3 -·37 -6 
7439-02-(1 
7440-0'3-7 
7782-49-2 

'7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte :concentration C 

Aluminum_: 
Antimony_: 
Arsenic 
Barium __ _ 
Berylli1.1m 
Cadmium __ 
Calcium __ 
Chl"C•mium_ 
Cobalt 
Copper ___ : 
IY•::.n ____ _ 
Lead ____ _ 
Magnesium 
Manganese 

.Mercury __ 
I Nickel 
: Po::.tassium 
!Selenium 
tSilveY 
:Sodium __ _ 
:Thallium : -
:vanadium_: 
:Zinc ____ _ 

. 0.20 .u: 

:· 

__________ :Cyanide __ : 

1 
I 

Q : M 

lNR 
INR 
INR 
INR 
INR 
INR 
:NR 
lNR 

NR 
NR 
NR 
NR 
NR 
NR 
cv 
NR 
NR I 

NR 
NR 
NR 
NR 
NR 
NR 

,NR 

ColoY Before: Clarity Before: Textuye: 

Clarity Aftey: Artifacts: 

I Cc•mments: 
I 

L ------------------------------------------------------------------------

------------------------------------------------------------------------
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Keystone DC# 12334-8-5'-

U.S. EPA - CLP 

1 EPA SAMPLE.NO. 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: KEYSTONE ENVIRONMENTAL Contract": 6S-W8-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix (soil/water): WATER Lab Sample ID: 890774017 

Level (low/med): LOW Date Received: 07/21/89 

i. Solids: 0 

Concentration Units (ug/L or mg/kg dry weightl: UG/L 

I I 
I I 

CAS N•::.. : Analyte :Concentration :c: Q M 

742'3-90-5 : Al uminllm I 
I -7440-36-(l :Antimony_: 

7440-38"-2 :Arsenic 
17440-39-3 :Barium ---
:7440-41-7 'Beryllium 
: 7 440 -43 -·3 Cadmium --l7440-70-2 Cal ci•Jm --7440-47-3 Chrc1mium -7440-48-4 Cobalt 
7440-50-8 Copper ___ 
7 43'3 -8'3 -6 Iron _____ 
7439-'32-1 Lead -----7439-95-4 Magnesium 
7439-'36-5 'Manganese: 

: 743'3-97-6 Merc•.IY"Y __ : 0.20 u 
:7439-02-0 Nickel 
: 7440-0'3-7 P1:rtassi•Jm: 
: 7782 -4'3 -2 Selenium I 

I -:7440-22-4 Silver 
7440-23-5 Sc1dillm ---7440-28-0 Thallium I 

I -7440-62-2 Vanadium I 
I -7440-66-6 Zinc -----

---------- Cyanide __ : 

i 
I , .. 
u 
I i w 

u 
' ; u 
I i 

J 
-· .... •:.:·:·"".::.. Cc•lc•r Before: Clarity Befc1re: Texture: i 

Colc1r After: Clarity After: Artifacts: 

Comments: 

------------------------------------------------------------------------------------------·------------------------------------------------------
------------------------------------------------------------------------

~ 

. I 

. i w 

------------------------------------------------------------------------ w r;ooo2o 
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f"t'Olo~~,. and envtronment : ! 

' 
FORM I - IN 

w 



~-

~~: 
~~· .. 

-· _... 

L· -_4E_\ :;~_;·.} 

:~~~ ... ·'' 

~ .. :: .. . 

·' .... 
. -~· .. 

t -~ • 

~::-:,:·-·-_· 

.. _- ·.. : 

.. ··· ·.•· 

I .. ~~~\;:. ~~ 
~{~;f;,:·_::: 
·:-: :_' .... 

~: . .:.:";: .... ~·: . 

·-·~ ~._;.:~ ..... 

~lei 
~·· ~ ·=~+:{~-~~~ 

... ·-~ ..... .... _\·-··: 

l '· •.. 

..... : ~ ·-· 

:. · .•. · 
·:/·:· .. ·· 

- .. ·.· 

__ K~ystone DC# 12334-8- s 

U.S. EPA CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 1---------------1 MHP535 

Lab Name: KEYSTONE ENVIRONMENTAL Contractc 68-W8-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix (soil/water>: WATER Lab Sample ID: 890774018 

Level <low/med>: LOW Date Received: 07/21/89 

/.·So;:.lids: 0 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

lCAS No. Analyte C•::rncentrat i•:on :c Q I M 

---------- --------- -------------- - ------I 742')-'30-5 Aluminum NR -17440-36-0 Antimc•ny_ NR 
17440-38-2 Ar-senic NR 
17440-39-3 Barium NR ---
17440-41-7 Ber-yllium NR 
f 7 440 -43 -·3 :cadmium NR --7440-70-2 :calcium NR --7440-47-3 :Chromium f I NR f -7440-48-4 :Cobalt lNR 
7440-50-8 :copper-___ lNR 
743'3-8'3-6 I Ir-on NR -----7 43'9 -'32 -1 'Lead NR -----

I 743'3-'35-4 Magnesium: NR 
I 7 43'9 -'36 -5 Manganese: NR 
: 743'3 -'37 -6 Mer-cur-y __ • 0.20 u cv 
: 7 43'9 -02 -o Nickel NR 
: 7440-0'3-7 P•::.tassi•.tm NR 
17782-49-2 Selenium NR -17440-22-4 .Silver- NR 
:7440-23-5 :Sodium NR 
17440-28-0 IThallirJm NR -:7440-62-2 :Vanadium NR -:7440-66-6 lZinc NR -----: __________ :Cyanide __ .NR 

Color- Befor-e: Clar-ity Bef•::.r-e: Textur-e: 

Co:olo:or After-: Clad. ty After-: Artifacts: 

Comments: 

~ ------------------------------------------------------------------------------------------------------------------------------------------------
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Lab _Name: 

Lab Code: 

Keystone DC# 12334-B-S 

U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

KEYSTONE ENVIRONMENTAL Contract:· 68-W8-0005 

KEYTX Case No.: 12334 SAS No.: 

EPA SAMPI..E.NO. 
1---------------1 

MHP537 I • 
I I 

·---------------' 
SDG No.: MHP520 

Matrix (soil/water): WATER Lab Sample ID: 890774019 

Level (low/med): LOW Date Received: 07/21/89 

Concentration Units Cug/L or mg/kg dry weightl: UG/L 

Cc•mments: 

lCAS No. 

: 742'3-'30-5 
:7440-36-0 
17440-38-2 
17440-39-3 
17440-41-7 
17440-43-'3 
17440-70-2 
17440-47-3 
17440-48-4 
17440-50-8 
1743'3-8'3-6 
17439-'32-1 
'743'3-'35-4 
7439-'36-5 
743'3-97-6 
7439-02-0 
7440-0'3 -7 
7782-49-2 
7440-22-4 

17440-23-5 
17440-28-0 

Analyte :concentration 

Alumin1.1m_ 
Antimc•ny_ 
Arsenic 
Barium __ _ 
Beryllium 
Cadmium __ 
Calcium __ 
Chromium_ 
Cobalt 
Copper __ _ 
I r•:•n ____ _ 
Lead ____ _ 
Magnesir.1m 
Manganese 
Merc1.1ry __ 
Nickel 
P•:<tassir.\m I 
Selenium_: 
Silver 
Sodium __ _ 
Thall it.1m 

. 0.20 

17440-62-2 .vanadium_ 
17440-66-6 :zinc ____ _ 
: __________ :Cyanide __ 

Clarity Bef•:•re: 

Clarity After: 

c: Q : M 

' ' ' :u 

lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
INR 
NR 
NR 
NR ' 
cv 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Artifacts: 

·f ----------------------------------------------------------------------------------------------------------------------------------------(tQ-0()2:2 
recycled paper 

recycled paper FORM I - IN l'C'uluf!y and l'n_vironment 7/87 
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Keystone DC# ·12334-8-~ 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP539 
Lab Name: KEYSTONE ENVIRONMENTAL Contr-act: 69-WB-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix (soil/~ater): WATER Lab Sample ID: 890774020 

Level <lc·~/med): LOW Date Received: 07/21/89 

i. · So:rl ids: (I 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

-----------.---------.----------------.------7---7 I I I I 1 

ICAS No:•. : Analyte 'Concentration c: Q 

:7429-90-5 Aluminum_ 
17440-36-0 Antimony_ 
:7440-38-2 Arsenic __ 
17440-39-3 Barium __ _ 

.17440-41-7 Beryllium 
:7440-43-9 Cadmium __ 
17440-70-2 Calcium __ 
:7440-47-3 .Chromium_ 
l7440-48-4 :Cobalt 
17440-50-8 !Copper ___ , 
17439-89-6 Iron ____ _ 
17439-92-1 Lead ____ _ 
'7439-95-4 Magnesium 
7439-96-5 Manganese 
7439-97-6 Mercury __ 
7439-02-0 Nickel 
7440-09-7 Potassium 
7782-49-2 Selenium_ 

.7440-22-4 .Silver 
7440-23-5 :sodium __ _ 
7440-28-0 :Thallium_ 
7440-62-2 :vanadium_ 
7440-66-6 lZinc ____ _ 
__________ :Cyanide __ 

Clarity Befoye: 

0.20 u 

: M : 

lNR 
lNR 
lNR 
NR 
NR 
NR 
NR 
NR 
NR 

lNR 
INR 
lNR 
INR 
lNR 
'CV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

L Color After: ClaY i ty Aften Ar-tifacts: 

Ccrmments: 

L- ------------------------------------------------------------------------

L 000023 
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Keystone D~# 12334-8-~ 

. 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP539 
Lab Name: KEYSTONE ENVIRONMENTAL ContractJ 68-W8-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix (soil/water): WATER Lab Sample IO: 890774021 

Level Clow/med): LOW Date Received: 07/21/89 

r. Solids: 

C•::t l•:•r After: 

Comments: 

(I 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

--------------------------------------------------
CAS N•::t. Analyte :concentration Cl Q I M 

7429-90-5 Aluminum_: 'NR 
7440-36-0 Antimony_: NR 
7440-38-2 Arsenic NR 
7440-39-3 Barium___ NR 
.7440-~1-7 Beryllium NR 
17440-43-9 Cadmium__ NR 
17440-70-2 Calcium__ NR 

.Chromium_ 
lCobalt 
:copper __ _ 
'!Yon ____ _ 

lNR 
lNR 
lNR 
lNR 

1 

17440-47-3 
7440-48-4 
7440-50-8 
743'3-89-6 
7439-92-1 
7 43'3 -"35 -4 
7439-96-5 
743'3-97-6 
7439-02-0 

: 7440-0'3-7 

Lead ____ _ 
Magnesir..tm, 
Manganese I 
MercuYy __ : 
Nickel 
Pc•tassium 

0.20 u 

NR 
NR 
NR 
cv 
NR 
NR I 

17782-49-2 :Selenium_ 
17440-22-4 'Silver 
17440-23-5 Sodium __ _ 
:7440-28-0 Thallium_ 
17440-62-2 
17440-66-6 

Vanadium_ 
Zinc ____ _ 
Cyanide __ 

NR 
NR 
NR 
NR 

.NR 
lNR 
lNR 

ClaY i ty Bef•:•Ye: Te:-:tuye: 

ClaYity AfteY: AYtifacts: 

000024 
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Keystone DC# 12334-8-~ 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 1---------------1 MHP540 

Lab Name: KEYSTONE ENVIRONMENTAL Contract:. 68-WS-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix (soil/water): WATER Lab Sample ID: 890774022 

Level Clow/med): LOW Date Received: 07/21/89 

i. S·:olids: 0 

Concentration Units Cug/L or mg/kg dry weightl: UG/L 

CAS No. 

742'3-':J0-5 
7440-36-0 
7440-38-2 
7440-3'3-3 

.7440-41-7 
7440-43-'3 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
743'3-8'3-6 

.7439-92-1 
743'3 -'35 -4 
7439-'36-5 
743'3-'37-6 
7439-02-0 
7440-0'3-7 
7782-4'3-2 

17440-22-4 
17440-23-5 
17440-28-0 
17440-62-2 
:7440-66-6 

: Analyte 

I Aluminum_ 
:Antimony_ 
:Arsenic 
'Barium __ _ 
Beryllium 
Cadmium __ 
Calcir.tm __ 
Chromium_ 
Cobalt __ _ 
Ccopper __ _ 

I r •:O n -----
,Lead ____ _ 
: Magnesi•.lm: 
:Manganese: 
I Mercury __ : 
lNickel 
l Po:otassium l 
'Selenium_' 
Silver 
Scodium __ _ 
Thallium_ 
Vanadium_ 
Zinc ____ _ 
Cyanide __ 

t t 
t I 

Concentration :c: Q l M 

. 0.20 

I t 
I t 

u 

lNR 
lNR 
lNR 
INR 
:t-IR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
:cv 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

lNR 
t I -·------·---

·:.::~.=· Color Before: 
i 

Clarity Before: TextuYe: 

L Color After: Clarity Aft en Artifacts: 

Comments: 
' 

L -------------------------------------------------------------------------------------------------------------------------------------------------
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REGION VIII SUMMARY OF DATA QUALITY ASSURANCE REVIElf 

***guideline references are from Contract 1787*** 

Case No.: SAS 47258 TDD No.: F08-8909-08 

Site: Richardson Flats 

Contractor Laboratory: Silver Valley Labs 

Data Reviewer : Annette Sackman Date of Review: 9-15-89 

Sample Matrix: 14 Low Soils 

Analysis: Metals plus Mercury 

Sample Nos.: 4725801, 4725802, 4725803, 4725804, 4725805, 4725806, 
4725807, 4725H08, 4725809, 4725810, 4725811, 4725H12, 
4725813, 4725H14 

( ) Data are acceptable for use. 

(X) Data are acceptable for use with qualifications noted. 

( ) Data are preliminary - pending verification. 

( ) Data are unacceptable. 

Action required by DPO? 

No X Yes The following items require action: 

L Action required by project officer? 

' ...... 

L 
\ 
\ 
~ 

No X Yes 



The following: are our ·findings: · 

All calibration and blank contract compliances were met except that 
for the last half of the thallium analysis the ICV, ICB, CCV and CCB was 
not recorded on forms IIA and.III. 

The CRDLstandards were run only at the beginning:of the furnace !A
analysis and not at the end. No qualifications have been prescribed for 
this discrepancy so no flags are assigned. 

Spike recoveries were low for antimony (52.9%) and thallium (48.7%) 
and indicate positive values for these elements are biased low and 
flagged "J", estimated. Undetected values indicate antimony and 
thallium may or may not be present due to elevated detection limits; 
therefore, these values are flagged "UJ", estimated. Selenium spike 
recoveries were very low (-33.1%) and indicate these values are severely 
biased low. Positive values confirm the presence of the element but are 
flagged "J" and estimated low. Undetected values do not indicate the 
nonexistence of the element and are unusable and flagged "R", rejected. 

For the MSA analysis for thallium, no raw data was presented for 
duplicate injections. One of the correlation coefficients was below 
0.995 for samples 4725802, 4725806, 4725809 and 4725811; therefore, 
thallium values for these samples are flagged "J", estimated. For 
sample 4725803, both correlation coefficients were below 0.995; 
therefore, the thallium value for this sample is unusable and flagged 
"R", rejected. 

For the MSA analysis for selenium, both correlation coefficients 
were below 0.995 for samples 4725H01, 4725H04, 4725805 and 4725808; 
therefore, values for these samples are unusable and flagged "R", 
rejected. 

The percent difference was high for the serial dilution for cadmium 
(14.5%); therefore these values are flagged "J", estimated. 

Lead was analyzed by ICAP due to high sample concentrations, 
therefore the CRDL of 5pg/l was not met but is waived under these 
unusual conditions. 
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~ Inorganic bata.Collpletenesa Checitl1st 

X Inorganic analysis data (Form I) 

X Initial calibration and continuing calibration verification (Form 
IIA) 

X CRDL standard for AA and ICP (Form IIB) 

~ X Blanks (Form III) 

X ICP interference Check sample (Form IV) 

X Spike sample recovery (Form VA) 

X Post digestion spike sample recovery (Form VB) 

X Duplicates (Form VI) 

L X Laboratory control sample (Form VII) 

X Standard addition results (Form VIII) 
' 
L X ICP serial dilutions (Form IX) 

X Bolding times (Form X) 

X Instrument detection limits-quarterly (Form XI) 
: i LJ X ICP interelement correction factors-quarterly (Form II) 

X ICP linear ranges-quarterly (Form XIII) 
It ! 

_. X Raw data for interference checks 

\ 
l.... 

I 
I 
l,.. 

X Raw data for calibration standards 

X Raw data for blanks 

X Raw data for CRI and/or CRA 

X Raw data for samples 

X Raw data for duplicates 

X Raw data for spikes 

X Traffic reports 

L 
i 

L 



- --- -------------------------------

Contract Compliance 

I. Initial aad Continuing Calibration Verification (ICV and CCV) 
(guidelines pg. E-4, Form IIA) 

1. Vas instrument calibrated daily and each time it was set up? 
yes X no 

2. Vere instruments calibrated using 1 blank and several standards? 
yes X no 

3. Vere calibration verifications within 90-110%1 
yes X no 

4. Vere continuing calibrations run at 10% frequency? 
yes X no 

5. Vere the raw data correctly transcribed 
yes 

Comments: For thallium, one-half of the CCV's 
Forms IIA. All other requirements were met. 

onto Form IIA? 
no X 

were not recorded on 

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6, 
Form liB) 

1. 

2. 

3. 

4. 

For ICP analysis, were standards (CRI) @ 2x the CRDL or the IDL 
(whichever was greater) analyzed at the beginning and the end of 
each sample run, or at a minimum of twice/8 hour shift, 
whichever was more frequent? 

yes X no 

For furnace AA analysis, were standards (CRA) analyzed at the 
beginning and the end of each sample run, or at a minimum of 
twice/8 hour shift, whichever was more frequent? 

yes no X 

Vere the CRI and/or CRA standards analyzed after the ICV? 
yes X no 

Vere these data reported on Form IIB? 
yes X no 

5. Vere the raw data correctly transcribed onto Form IIB? 
yes X no 

Comments: No CRA was run at the end of the furnace AA analyses. 
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l. III. Blaaka (guidelines pg. E-6, Form III) 

1. Vas the initial calibration blank (ICB) analyzed immediately 
after the initial calibration verification (ICV)? 

yes X no 

2. Vas a continuing calibration blank (CCB) analyzed immediately 
after each continuing calibration verification (CCV)? 

yes X no 

3. Vas a preparation blank (PB) analyzed at a frequency of at 
least 1 in 20 samples? 

yes X no NA 

4. How many elements were detected above the CRDLs? 0 (if 0, go 
to question 5) 

4a. How many elements were detected in the blanks at greater 
than one-half the amount detected in any sample? 

5. Vere raw data correctly transcribed onto Form III? 
yes no X 

Comments: Only one-half of the blanks for thallium were recorded on 
Form III. All other requirements were met. 

' IV. ICP Interference Checks (ICS) (guidelines pg. E-7, Form IV) 
~ 

I ' : 
lo..i 

L 
' I.... 

1. Vas the ICS analyzed twice per 8 hour shift? 
yes X no 

2. Vere the ICSs analyzed before and after samples? 
yes X no 

3. Vas any massive interference detected? 
yes no X 

4. Vere the ICSs within ±20% mean value? 
yes X no 

5. Vere raw data correctly transcribed onto Form IV? 
yes X no 

Comments: All requirements met. 



v. Spike· Suple Aaalysis (S) (guideline pg• E-8, Form .. V) 

1. Vere spikes analyzed at a frequeney of 1 in 20'samples? 
yes X no 

2. Vere spike reeoveries correctly calculated? 
yes X no 

(SSR - SR) 
% recovery • SA X 100 

SSR • Spiked Sample Result 
SR = Sample Result 
SA = Spike Added 

3. Vere spike recoveries within the range of 75~125%? 
yes no X 

3a. For recoveries outside this range, were associated data 
flagged "N" by the laboratory on Forms I and V? 

yes X no NA 

(an exception if granted where the sample concentration is >4X 
the spike concentration) 

4. Vere raw data correctly transcribed onto Form V? 
yes X no 

* Refer to page E-9 (SOV 787) for information regarding the amount of 
spike to be added for each analyte and for other information about the 
Spike Sample Analysis. 

Comments: For antimony and thallium, recoveries were 52.9% and 48.7%, 
respectively; therefore, positive values are flagged "J", estimated and 
undetected values are flagged "UJ". For selenium, recoveries were 
-33.1%, therefore, positive values are flagged "J", estimated and 
confirm the presence of selenium in the sample and undetected values are 
unusable and flagged "R", rejected. 

VI. Duplicates (D) (guidelines pg. E-11, Form VI) 

1. V'ere duplicates analyzed at a frequency of 1 in 20 samples? 

2. Vere RPDs correctly calculated? 

RPD = S - D X 100 
(S + D)/2 

S = Sample 
D = Duplicate 
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3a. For sample concentrations >Sx the CRDL, were RPDs ±20%? (limits· 
of ±35% apply for soil/sediment/tailings saaples) 

yes X no NA 

3b. For sample concentrations >Sx the CRDL, did duplicate analysis 
results fall outside the control window of ± the CRDL? 

yes no X NA 

3c. Vhere the RPDs exceeded the control limits, were the data 
flagged '*' on Forms I and VI by the laboratory? 

yes no NA X 

4. Vere raw data correctly transcribed onto Form VI? 
yes X no 

* Other Considerations: 
- Field blanks cannot be used for duplicate analyses 
- Duplicates must be analyzed for each analytical method 

Comments: All requirements met. 

VII. Laboratory Control Saaple (LCS) Analysis (guideline pg. E-12, Form 
VII) 

1. Vas an LCS analyzed for every sample delivery group or batch 
of samples, whichever was more frequent? 

yes X no 

2. Vere recoveries within the 80-120% limit? 
yes X no 

-if the recoveries were outside this range the analysis must 
be terminated, the problem corrected and the previous samples 
associated with that LCS redigested and reanalyzed. 

3. Vere the raw data correctly transcribed onto Form VII? 
yes X no 

Comments: All requirements met. 



VIII. Pomace Ato•ic Absorption (AA) oc· Analysis (guidelines pg. E-14, 
Fol'lll VIII) 

1. Does the raw data package contain absorbance values for two 
injections per sample, the average values and the relative 
standard deviation (RSD)? 

yes no X 

2. For analyte concentrations > the CRDL, did the RSD for the 
duplicate injections agree within 20%? (if yes, go to question 
3) 

RSD = SD X 100 
M 

yes no X 

SD = Standard Deviation of Duplicate Injections 
M = Mean of Duplicate Injections 

2a. Vere samples that exceeded the 20% criteria reanalyzed? 
yes X no 

2b. Did any reanalyzed samples exceed the 20% criteria? 
yes X no 

2c. If yes, did the laboratory flag the data of Form I with an 
'M'? 

·yes X no 

3. Vas the recovery of the spike > 40%? (if yes, go to question 
4). 

yes no X 

If no, was the sample diluted and rerun with another spike? 
yes X no 

4. Vas sample absorbance >SO% of spike absorbance?* (if yes, go 
to question 5). 

yes no X 

* Spike absorbance = absorbance of spiked sample - absorbance of sample. 
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4a. For spike recoveries between 85 and 115%, were results 
reported to the IDL? 

RPD = (SSR - SR) x 100 
SA 

yes X no 

SSR = Spike Sample Recovery 
SR = Sample Result 
SA = Spike Added 

4b. For spike recoveries outside the 85 and 115% range, were 
results reported to the IDL and flagged with 'V'? 

yesX no 

5. Vas spike recovery between 85 and 115%? (if no, go to 
question 6) 

6. 

Sa. Vere results quantified from calibration curve and 
reported to IDL? 

yes no X 

Vas an MSA at 50, 100 and 150% of the sample absorbance 
analyzed? 

yes X no 

6a. Vas each MSA analysis identified in the raw data along 
with the slope, intercept and correlation coefficient? 

yes X no 

6b. Vere these data correctly transcribed onto Form VIII? 
yes X no 

6c. Vere correlation coefficients(r) > 0.995? 
yes no X 

6d. If no, were HSAs run once more? 
yes X no 

- If the correlation coefficients were still > 0.995, data on 
Form I must be from the run with· the best 'r' and the data 
on Forms I and VII must be flagged with a'+'. 

Vere these criteria met? 
yes X no 



6e. Vere all KSA obtained data marked with an- 'S' or an S+ on 
form I? 

yes X no 

Comments: There was no raw data for duplicate injections for the 
thallium analysis. For the duplicate sample in the selenium analysis, 
the duplicate injections and the third injection was greater than 20%0~ 
No flag was assigned since this was a QA sample. The thallium values 
for the following samples had on correlation coefficient <0.995 and are 
flagged "J", estimated: 4725802, 4725806, 4725809 and 4725811. The 
thallium and selenium values for the following samples had both 
correlation coefficients <0.995 and are flagged "R", rejected: thallium 
- 4725803, selenium - 4725801, 4725804, 4725805 and 4725808. 

IX. ICP Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX) 

1. Vas an ICP serial dilution performed on each group of samples 
of a similar matrix (i.e., soil, water) and concentration 
(i.e., low, high) or for each sample delivery group, whichever 
was more frequent? 

2. 

yes X no 

For elements with concentrations >lOX the CRDL, did any ex·ceed 
the serial dilution results by more than 10%? (if no, skip 
questions 3 and 4) 

yes X no 

I - S 
% difference = -I- X 100 

I = Initial Sample Result 
S = Serial Dilution Result (instrument reading X5) 

3. Which elements had concentrations that exceeded the 10% 
criteria? Cadmium 

4. Did the laboratory flag these data with an 'E' on Form IX? 
yes X no 

5. Vere the raw data correctly transcribed onto Form IX? 
yes X no 

Comments: Cadmium values are flagged "J", estimated due to high %D 
(14.5%). 
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X. IDBtru.eat Detection Lt.its (IDL) (guidelines pg. E-13, Form XI) 

1. 

2. 

3. 

Vere IDLs reported for each analyzed element? 
yes X no 

Vere IDLs reported for each instrument used? 
yes X no 

Did the IDLs meet the contract requirements? (refer to pg. 
E-13, SOV 787) 

yes no X 

Comments: Lead was analyzed by ICAP due to high sample concentration. 
No action is taken due to these conditions. 

XI. Interelement Corrections for ICP (guidelines pg. E-13, Form XII) 

1. Vere correction factors reported on Form XII? 
yes X no 

Comments: All requirements met. 

XII. Linear Range Analysis (LRA) (guidelines pg. E-14, Form XII) 

1. Vas a linear range verification standard analyzed? 
yes X no 

2. Vas the results within ±5% of the true value? 
yes no 



Bolding Tiaes 

Limits: Metals - 6 months; Hg - 30 days; Cn - 28 days• 

1. Verified date of sample receipt by laboratory 7-24-89 
2. Date of preparation/analyses 8-10-89 
3. Vere holding times met? yes X no 

Analyte Matrix 

Mercury 
Metals 

Low soil 
Low soil 

recycled paper 
recycled paper 

Date 
Sampled 

7-18-89 
7-18-89 

Prep 
Date 

8-10-89 
8-10-89 

Holding 
Time 

23 days 
23 days 

Bolding Time 
Limit/Met 

30 days 
6 months 

Yes 
Yes 
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L 1:.. EPA-~. 

INORGANIC ANALYSZS"~ DATA SJIEE'l: 

'-Lab Name: SILVER VALLEY LABS., tNC. 

I Lj. I 

contract: 68-WS-0074 -- : . '70t51-fo I : 

, Lab Code: SILVER . case No.: sAS No.: 4105H soo· Ho.: L/'ZilSHc 
i ' 

l..IMatrix (soil/water): Sor.L 
LoW 
lA.<e 

Lab Sample ID: ---

Date Receivec::l:O'{/;;,'IJ81 
1 .·Level ( lowjmed) : 
~ 

i .\ ... 

I ' .... 

' . ! 

~ Solids: 

Concentration Units (ug/L or mq/kq dry weiqht): ~ 

I I I I I I I 

I CAS No. I Analyte I Concentration I C. I Q I M I 

I I I l_l __ l~l 

17429-90-5 I Aluminum_f 18"100. f_l I~ f 

17440-36-o IAntimony_l IGJ.i I_IN r-:g..l-::r'l¥8 

17440-38-2 fArsenic_t 83.X 1_1 1~1 

17440-39-3 I Barium_! a '1D· t_l E. I I 

17440-41-7 !Beryllium! l_f ~~~~~~~ 

)7440-43-9 ICadmium_l !_I___ ~ ~~ 

J 7440-70-2 I Calcium I f I Jlfll 

)7440-47-3 IChromium-1 J-1 
J7440-48-4 I Coba~t_:J ~~~---1 I 

17440-50-8 fCopper_l f_l 1~1 

17439-89-6 I:Iron I · l_l Jr I 

17439-92-1 ILead I 0. f_l . 1~1 

17439-95-4 fMagnesiumf f30· l_l Jr I 

17439-96-5 1 Manqanese I lq ltzo. l_l IP"'"I 

17439-97-6 IMercury_ll.tL 1_1 11k:~v 11 
17440-02-0 INickel_f 013 . .5 l_l __ _ 

17440-09-7 I Potassium! B I leo. I I I I 

17782-49-2 .JSelenium_t ~.I 1:1± N' 1~1 :r~ R~ 

17440-22-4 1 silver I 9. .1 I I f I 

I 7440-23-5 I Sodium-, pl. 39. Jfif I I 

17440-28-o IThalliWill ,gf 1-1..1 N l.f._J :r)IIS 

17440-62-2 I vanadium I Lf&. '1 l_l IJ;.:I 

17440-66-6 I Zinc I 271<1 l_l 
1
16! 

, I rcyanl.de_l l_f ___ ~ 

lJ ~ f I l_l l_f 
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INORGAHIC: ANALYSIS DATA S~-

I tf?as-uod- f U 
contract: 6S-wa-oo74 1 ·· , Lab Name: SILVER VALLEY LABS •• INC. 

Lab Code: SILVER case No.: __ 
I I 

SAS No. : i..J.']~ sDG-Ifo.: /f?a5H( W 

Matrix (soil/water): t?t2J:L
Level (low/med): Lt)\A) 

~ .. Sampler' ID: ----

. Date· Received:· Q1 /;;J Y./3'j 
I I 

% Solids: '13. 0 

Concentration Units (uq/L or mq/kq dey weiqht): t!:rJ./J<6.. 
I I I I I I I 
I CAS No. 1 Analyte I Concentration I C.f Q I M f 
r r r '-' 1 1 I 7429-90-5 I Aluminum_) f"iM?. l_l I T1 
17440-36-0 I Antimony_( j.IJJ, l_l bf 1~T1:r~ 
17440-38-2 IArsenic __ f ~1£ 1_1 I f 
17440-39-J I Barium J 1'11 l_l E. I 
17440-41-7 1 BerylliumJ .ah l..dl _f_l 
17440-43-9 1 Cadmium __ J 91·1/ l_l .:f._ I :r~ 

· 17440-70-2 1 calcium f .ast.6{) I I L
1
r 

17440-47-3 JChromium_l .72 IU.I ___ :L 
J 7440-48-4 1 Cobalt_l lfa.s l_l Ll 
17440-50-8 I Copper_! 75..3 l_l 71 
17439-89-6 I Iron r 18/Ma '-' fTII 
17439-92-1 1 Lead I tt.IJ.·"2 l_l __ .;,. 
17439-95-4 IMaqnesiuml :ft/¢l! l_l __ _ 
17439-96-5 jManqanesel 1?34 l_l __ I . 

i j 

~ 

i i 
! \ 

. I 

~ 

I i u 
. I 
·~ 

' ' u 
17439-97-6 1 Mercury_! 9·1 l_l fc.v' I 
17440-02-0 JNickel_l ¢.1.5 l_l rrr . I 
17440-09-7 I Potassium! 11/eO· 1~1 ·11:1 ~ ~ 
17782-49-2 I Selenium_! :ftz•6 1_1:95': & lfl 'OI;~/¥1.:T~ 
J 7440-22-4 I Silver_! 'f1.S '-' f r 
17440-23-5 I sodium_ I !81 1.81 I I U 
1744 o-2a-o 1 Thallium I 3. re I ~16 ij I~ T ?48 
17440-62-2 JVanadium-1 !1.tJ I I I I 
17440-66-6 I Zinc -, !SSM. 1:1 I I 
I I eyan1.de I l_l I~ 

~~ I I l_l l_l 
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L ' 1. EPA SAMPLE:HO• .. 

INORGANIC ·ANALYSIS' DATA. SHEE'r:: I . 

contract: 68-W8..0074 f Lf7~5H05 ; 
Lab Name: SILVER VALLEY LABS., INC. 

Lab Code: SILVER case No.: __ SAS No.: Lf.7a?H SDG No.: t./:745.v:. .. 
J ' 

~ Matrix (soil/water): :SQJ:L 

LoW 
77,q 

Lab Sample ID: ----

Date Received: 07/~Y/1'1 
I Level (lowjmed): 

~ 

I 

L 
. 
L~ 

i 

~· 

' ' 

w 

\ 
t 
' . -
' ·-

% Solids: 

Concentration Units (uq;L or mqjkq dry weiqht) : M6} fo:ti.__ 

I l I I I I I 

I CAS :tlo. J Analyte 1 concentration I Cl Q I M I 

'~~---__,_I I l_l __ l_l 

17429-90-5 J Aluminum_! 71.sa 1_1 ltl 

17440-36-0 !Antimony_! JJcJ, l_l i\1 I J :r~ 

17440-38-2 !Arsenic __ ! va1 l_l 1~1 

17440-39-3 l Barium I t~tJ. I IF- I I 

17440-41-7 I Beryllium! .8/ 1.61 I I 

17440-43-9 {Cadmium I f~.a I I ILl :r~ 

J 7440-70-2 I Calcium= I aut{) r:l l.l..l 

17440-47-3 I Chromium I t.D 1..11 I .f._! 

17440-48-4 fCobalt__:J at.s l_l 1..£..1 

f7440-S0-8 JCopper ___ l ysq 1_1 J~J 

17439-89-6 I Iron I t'13t()O 1_1 1~1 

[7439-92-l I Lead I 1tWJ 1_1 . I I 

17439-95-4 JMagnesiumj iYlO 1_1 1 l 

(7439-96-5 jManc;anesej /4r""· 1_1 1_1 

17439-97-6 jMercu:cy_l h~o 1_1 l4:v' I 

17440-02-o !Nickel I ;.1.1 I I l.f_f 

17 4 4 0-09-7 I Pctassiu."ll /IS~ 1..61 I .f._ I /J:IIt&. :r 
{7782-49-2 1 Selenium_ I \fa• 7 1_1'95: g 

1
1e._

1
1 ~~tN!~ 

!7440-22-4 )Silver_! atJ.~ l_l ___ f_ .-T 

(7440-23-5 I Sodium_ I 12:> ~I ILl 

17440-28-o !Thallium_! y.t 1_1 ±H l_f:_l :r~ .R~ 

17440-62-2 JVanadiu: I :Jt•+ I I l:f .. _l 

J7440-66-6 I Zinc -I 151"0 1:1 
1
1£..1 

f !Cyanide_! '-'---~ 
I I I l_l l_l 

L 
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Clarity Before: Texture: ~-' 

t ~ Color After: 

! 
L 

L· 
l 
~ 

Comments: 

VJ Clarity After: Artifacts: 

FOR."! I - Ill 7/37 



1_ 
IHORGANXC:ANALYSXS:OATA SHEEr. ' I 

I '-I-1JSHo '-/f U 
contract: 68-WS-0074 I 1 

1 

sAS No.: L/-?~.sH soo No.: tf7d6H'-'U 
Lab Name: SILVER VALLEY LABS., INC. 

Lab Code: SILVER case No.: 

Matrix (soil/water): ~t__ 

Level (low;med): L-C)\A) 

Lab. Sample IO: u 
Date Received: 01/~'1/8'/ 

% Solids: sa.3 
Concentration Units {uq;L or mqjkq dry weight):~~ 

I I I I I I I 
1 CAS no. I Analyte I Concentration I C.l Q I M I 

'~--_..,.-17429-90-5 
I ' !Aluminum I 

17440-36-0 
17440-38-2 
17440-39-J 
17440-41-7 
17440-43-9 
)7440-70-2 
17440-47-J 
17440-48-4 
)7440-50-8 
17439-89-6 
17439-92-1 
17439-95-4 
17439-96-5 
17439-97-6 
17440-02-0 
{7440-09-7 
{7782-49-2 
17440-22-4 
17440-23-5 
17440-28-0 
)7440-62-2 
)7440-66-6 I ___ _ 

I 

Color Before ~Rot..ot-J 
Colo:- After: J~I-L.OW 
Co:nments: 

recycled paper 

~5./.af2.· 
I Antimony-, :3Dt1• 
!Arsenic -, 221411 
IBarium -, l~?J() 
fBerylliumj b1. 
!Cadoium I ltJ.Q.. 
JCalcium-1 f411.0 
IChromium I ,2Q • .?. 
)Cobalt_! lD.sl 
)Copper_! it:~l.. 
Jiron I .s§:R IJfl.. 

JLead I [.3_fl.tUJ 
JMagnesi\.!Itll 2~t.aa 
!Manganese! -~2Q· 
!"Mercury_ I s.,s 
!Nickel I or:ii 7u~ 
!Potassium! (. i!.ll2 
!Selenium I lS.~ 
!Silver I ~lt.a 
!Sodium I '1.!/.'l 
)Thallium I ~~t;!. 
fVanadiu:n-1 ':I.'·E. 
)Zinc -~ lS'Jl.Q.• 
JCyanide_t 
I I 

Clarity Before: 

Clarity After: 

FOR..'! I - Ill 

l_l 
l_l 
l_IN 
l_l 

'-' e, I~ I 
l_l 

'-' '-' Ltl 
l_l 
l_l 
l_l 

'-' '-' '-' l_l 
l_l 
l_l+ "' 
l_l 
I.,! I 
l_t H 

'-' '-' l_l 
l_l 

'z:' I I 

'i.' ::r~ I I 
'ZI I I 

't.':r~ I I 

'f' I I 
I I 

'-' . l.:f_l 
I .:f.. I 
I ...f. I 
rcvr 
!PI 
ILl 
lfl-:r*-3 j!: ~ 
I I 

'-' 
~~r:r~ I I 
I I 
I 
l_l 

Texture: 

I 

' ! 
a..l 

' u 
I w 

I I 

' ) u 

' J 
I f 

~ 

Artifacts: ---'• i ' 
l..-

I 

w 

' ~: 
: f ...... 
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u;s;_ EPAJ. -crt 

I ~ 

L i 1- i 

INORGANic·· ANALYSXS~ DATA. SHEft:" 
EPA SAMP.IZ:.NO •. 

I£/- I" 

contract: 6e-wa-oo74 : ?~Hos· 1 

._ Lab Name: SILVER VALLEY LABS., INC. 

Lab Code: SILVER 
i 

Case No.: SAS No.: LJ.1&.SH SDG No.: '-/-7~Hr.. 

~· Matrix (soil/water): SOIL 

L~ Level (low;med): LOW 

18.3 

Lab Sample ID: ----

Date Received: 01/at.J/3'1 

% Solids: 
i 

I~ Concentration Units (uqjL or ~qjkq dry weight):~~ 

I_ I I I J I I J 

~ JCAS No. J Analyte I Concentration I C.l Q I M I 

I I I '-' I I 

17429-90-5 fAluminum I ~B.lll l_J 1~1 
i I 17440-36-0 !Antimony I lZl., I_IN 1 r:r~ 
: I ... 17440-38-2 !Arsenic -, ~.;./) l_l 11'"""1 

17440-39-3 JBarium -, l~tJ. I IE ILl 

Li !7440-41-7 I Beryllium! ·"1 Ill If I 

17440-43-9 JCadmium I l !/. q_ l_l 'f'-;r~ 
17440-70-2 JCalcium-1 8.2'2.10. '-' I I 

17440-47-3 JChromiumJ /(), q 'l' I I 

u 17440-48-4 JCobalt I ,5,,~ '-' l_f._l 

17440-50-8 JCopper_l lzl~ '-' 'f' \-, 17439-89-6 Jiron I ! !l~fiiJ.. '-' I I 

~ i (7439-92-l JLead I ~~ '-' . I I 

w 17439-95-4 IMagnesiuntl l!IJ.ID • '-' IPI 

17439-96-5 !Manganese I ~tJf.4, '-' 1~1 
. i 17439-97-6 f"Mercury_l l.S '-' le. I 

~ 17440-02-0 !Nickel I .J. .f. I~ I I ...f. I 
17440-09-7 !Potassiwnl ~~~ I.J.I 1.£..1 . 

17782-49-2 )Selenium_! lflz.,l l_l+ if I.E..! :::T*& !<~ 

~ 

17440-22-4 !Silver I 
. '"· ~ '-' !Ll 

(7440-23-5 JSodium-1 'K.':f.·fA 1.41 ILl 

)7440-28-0 !Thallium I lJ<l '-' .s i I~;J :liS 
1 j 

17440-62-2 IVanadiu:n-1 ~., 1.4, I I 
....... 17440-66-6 !Zinc -, ..a' tJ.I.~· '-' I I 

r (Cyanide_! '-' I 
I i I I I '-' '-' u 

Color Before:~~AJ MmruM 
Clarity Before: Texture: 

i, ' 
Colo= After: YELLow l Clarity After: Artifacts: 

~ 

I Comments: 
l 

L 

u 
l FOR..V. J: - IU 7/J7 
\ 

' 
~ 



-
1- ·Ea- SAHP.IZ:HO-; ... 

. J 

I . I ' , 

cantract: 6&-wa-001• 147d5Hob I "' 
INORGAHIC ANALYSIS.- DATA SHEE'L. 

Lab Name: SILVER VALLEY LABS., INC. 

Lab Code: SILVER case No.: SAS No.: 41~H SDG ao.:t/7J:SHC u 
Matrix (soil/water): f;(tcL-
Level ( lowjmed) : LOW 
% Solids: '78. f.o 

Lab Sample .m: ----
Date Receivec!:O'Tja'-1/ If 

Concentration Units (uq/L or mqjkq dry weiqht) : JM6./~ 

I I I I I I 1 
I CAS llo. 1 Analyte I Concentration! CJ Q J M 1 
I I I l_l I I 
17429-90-5 1 Aluminum.;.. I 11/diJ, 1_1 11'"'1 
17440-36-0 !Antimony I 'fb.S 1_11\l Iff 
17440-38-2 !Arsenic -, Glut I I f~l ::r~ 
f 7440-39-3 1 Barium -, ff'l 1:1 e. f:z:._f 
17440-41-7 I Beryllium I .3$ 1.41 I .f... I 
17440-43-9 I Cadmium I k.:J • .3 I I I ...f. I~~ 
17440-70-2 I Calcium I !((tftb. 1:1 1~1 
17440-47-3 JChromium_l .11 1~1 I I 
17440-48-4 I Cobalt I w ~.v I I I f 
17440-50-6 ICopper I 6sw r:r '~' 
17439-89-6 I Iron I CflVII>. 1_1 lf_f 
17439-92-1 1 Lead I 37tffl l_l . ILl 
I 7439-95-4 I Magnesil.!r.ll /!1 e"D· 1_1 ILl 
17439-96-5 !Manganese! :Za1flt?(J I I ILl i»-c. ~~t 
17439-97-6 I"Mercury I '}e,.;.,&f 1-1 lt.VI I'" 
(7440-02-0 pHckel -, kf.z ,-, 1'1:1 

17440-09-7 I Pctassiu.":lj /87tJ r:r ILl 
17782-49-2 I Selenium I s.le I I )I IE.._I :::r~ 
)7440-22-4 !Silver -, /3.7 1-1 !~1 
f7440-23-5 fSodium-1 3'/'f. 1.a1 l..r...l 
17440-28-0 1 Thallium I ts= 1:1 6 ij 'f' :]"""~ 
17440-62-2 IVanadi\UD._I .3!·1 l_l I f 
17440-66-6 I Zinc I lflao. l_l II&UiJ 
l rcyanide_f ,_, ___ llbJ, 

i i w 

I 
·~ 

I I 

i J 
~ 

! 
r 

w 

~~ I I l_l l_l 

Color Before: ~L.OtJ clarity Before: Texture: hl:?kuhJ 
Colo= After: '/E;L.J...ov.J Clarity After: Artifacts: __ _ 

I .~ 

Comments: 
u 

recycled paper FOR..'! I - nt 7/37 
("('olnjty and l'nvironmenl . i 



L 

L ' 1. . . 
INORGANIC~ ANALYSIS. DATA. SimEr:-

EPA SAMPLE.:.-NO. 

( 

.._. Lab Name: SILVER VALLEY LABS., INC. contract: 68-WB-()()74 : J./-1~-H 07 I 

Lab Code: SILVER case No.: 

I 
----

l: Matrix {soil/water): ~L 
SAS No.: 41~5H SDG No.: 47~1-}: 

~ Level (lowjmed): Lo\Al 

fola.8 

Lab Sample ID: ----

Date Received: 07.)Wl/./!ff 

% Solids: 

L 
-

L 

Concentration Units {uqjL or mqjkq dry weight):~ 

I I I I I I f 

ICAS No. I Analyte fConcentrationiCI Q I Ml 

I::::-:-:=~~=--' J l_l __ l :7r I 
17429-90-5 (Aluminum I tf1t~ 1.:...1 I.L.J 

J7440-36-0 !Antimony_! 21·• I_IN 1~1-::r~ 

(7440-38-2 (Arsenic_! tfi l_f lr:._l 

17440-39-3 I Barium_! .3!c{ I I e. ILl 

17440-41-7 1 Beryllium! bt flit ILl 

17440-43-9 (Cadrnium_f . to.;.. l_l l.f..l:r~ 

(7440-70-2 I Calcium_! 1P7"0 l_l ILl 

17440-47-3 f Chromium_! f.! l_l l.f..l 

J 7440-48-4 I Cobalt_( d.IJ•Y l_l ILl 

17440-50-8 I Copper_! ¢.111(. I_( It' I 

17439-89-6 Jiron r ''"'0· '-' ILl 
17439-92-1 I Lead I "'•612 I_!' . l.f_l 

[7439-95-4 fMagnesil.!mf .Jb780 l_l ILl 

17439-96-5 JMan;anesef !9/dO· 1_1 l_f..l 

(7439-97-6 fMercury_l ,R:J.. f_f l~cll 

17440-02-o I Nickel I 1'/oo I I 1~1 

17440-09-7 1 Potassium! t8VJ 1:1 l..c_l 

17782-49-2 jSeleniu:n_f cz.=?:>. 1_1 N' 1£..1~ 

- )7440-22-4 !Silver_! ..ta.5 l_l ILl 

1744 0-23-5 I Sodium I .;,:pi I .AI ILl 

17440-28-o !Thallium I ta.t l_l.s jl I...E:.I~ 

17440-62-2 I Vanadiu:n_l .J0.6 1_1 ILl 

17440-66-6 I zinc I t1(,(JO· l_l 
1
JLI 

I A_ I Cyanide I I _I ___ M&.J 

I I I l_l l_l 
L 

Clarity Before: Texture: 

..... Colo::- After: Clarity After: Artifacts: 

Comments: 

-

' ; 

F'O!t.'! I - IU 7/37 

w 



-
1- EPA sautz:Ho;.~ 

INORGANIC AHALXSIS- DATA SHEE%:. I 
. ) 

I U 
c:cntract: 68-WB-0074 : tf1 d,5-H 0 8_ : 

Lab Name: SILVER VALLEY LABS., INC. 

Lab Code: SILVER Case No.: __ sAS No.: tf1d.5H soo xa.: 4-1est~cW 

Matrix (soil/water):· .;=o:r:L 
-

Level {low;med): loW 
(dt. fo 

Lab Sample m: u 
Date Received: 07/d. t//8"1 

% Solids: 

Concentration Units (uq/L or mq/kq dry weiqht):~ 

I I I ll If 
I CAS No. J Analyte I Concentration I C.l Q I M I 

'~~-----,-' ' '-'--'-:7' 
17429-90-5 (Aluminum_! 1'/lt~O l_l I..Lf 

17440-36-0 !Antimony_! SD..s l_f f\1 IP-1-:::r~ 

(7440-38-2 !Arsenic_! J'(l. l_l 1_1 

17440-39-3 I Barium_( 2-lt, l_f E. I .f._! 

(7440-41-7 I Berylliumt /.S ILl I ...f.. I 
}7440-43-9 (Cadz:tium_l &,a • .> 1_1 1.£..14~ 

17440-70-2 JCalcium_J I'SJPD l_l l.f_l 

(7440-47-3 {Chromium_l l/uS l_l I .PI 

', I 
1 i w 

' i 
~ 

f 7440-48-4 l Cobalt_[ 2'·"' l_l 't' 
17440-50-8 I Copper_! ..s~e:p7 l_l ( I 

17439-89-6 1 Iron l Y1.>.t9 l_l l_l 

17439-92-l fLead I ~510 l_l . f~l 

17439-95-4 !Magnesium! 11'{69 1_1 l~l 

17439-96-5 JManganesef {'taco l_l l_r:_l 

17439-97-6 j'Mercury_l ~f l_l l~v'l 

17440-02-o pHckel 1 .ds.a I I 171 

17440-09-7 I Potassium! :1'/~9 1:1 171 

f7i82-49-2 1 Selenium_ I /3. 3. 1_1± N' 'i' :r~ 12 f:t8 

)7440-22-4 J Silver_ I ,a,"'' 1_1 ! I 

17440-23-5 I sodium_! .a11, I~ f I I 

17440-28-o I Thallium_ I l~·).. l_f s N l.f_l"'T~ 1 
17440-62-2 JVanadiu:n_l .a,, .. , ~~ 1.:£..1 &ta~·i}-1 

17440-66-6 I zinc I tl3po l_l ILl 

I t cyanide_f l_l IALZL 

~I I l_f l_l 

Coler Before: ~~ Clarity Before: Texture: h!Et)zyi.J 

Colo::- After: )ELl-OW Clarity After: Artifacts: 

Comments: 

J 

recycled paper 
FOR.~ I - Ilt 7/Ji 

('('oloj!:y and t'nvironment 



I 

' 

L 
L 
; 

L 

Lt 

L 
L 

~' 

L 

-' 

..... 

-
L 

\ 1. . 

INORGANIC ANALYSis- DATA' ~HE!%. 
EPA~HO;. 

I 

contract: 68-W8-Q074 : '-/-1 dS·H eft 1 
Lab Name: SILVER VALLEY LASS •• INC. 

Lab Code: SILVER Case No.: __ SAS No. :L/-7d$H SDG No. :J./.1qs/j~ 

Matrix (soil/water): ,;;o:c.L Lab Sample ID: ----

Date Received: 01/dtf/aj 
Level (lowjmed): LovJ 

1otlo % Solids: 

Concentration Units (uqJL or mqjkq dry weight):~~ 

f I I I I I I 

JCAS No. 1 Analyte JConcentrationfCf Q I Ml 

~~~~:--1 I l_l __ l_l 

I 7429-90-5 1 Aluminum_! '" 4~o l_l Lf.J 

17440-36-0 !Antimony_! !IJ7 l_l N 1~1 :r~ 

17440-38-2 !Arsenic_! .,l9'5 l_l ILl 

I 7440-39-3 I Barium_! J.ilc:f I_ I £ I .f... I 

17440-41-7 I Beryllium! J, C/ l.dl ILl 

17440-43-9 1 cadmium_! f4.6 l_l r_t.r::r-~ 

I 7440-70-2 I calcium_ I 3874D l_l ILl 

17440-47-3 JChromium_J /lt.:!J l_l lfTI 

17440-48-4 fCobalt ___ l ~b.l l_l I I 

17440-50-8 !Copper ___ ! 9fl l_l 11~ 11 
17439-89-6 1 Iron I lel7tZtJ l_l __ _ 

(7439-92-1 !Lead I '41P !_I . I I 

f7439-95-4 JMagnesi'l!lnf (/t~o. 1_1 l_l 

17439-96-5 IManc;aneseJ 3~1() 1_1 ILl 

17439-97-6 !Mercury_! S.D 1_1 I~ I 

f7440-02-0 JNickel_l /6.3 l_l ILl 

17440-09-7 JPctassiuml tS2D 1_1 1~1 .~~ 

17i82-49-2 I Selenium_ I ~1·4<1 l_l.S fil 11= I :::r~~ 

17440-22-4 JSilver_l 3k • .?.. 1_1 lfl 

17440-23-5 1 Sodium_! ,#J.D 1.11 ILl 

17440-28-o !Thallium_! &f.f l_IS H I...EIT ~ 

17-<40-66-6 JZinc r IS(',tiJ(}. '-' I I )7440-62-2 IVanadiu:n_j .!lt.;, 1_1 1£P I 

I I cyanide_! f_l I 

LJ Color Before~toiJ I C1ari~y Before: l_l 
1~e: 

~ Colo::- After: YELL.o\A.J Clarity After: 

-- Comments: 

L 

' : 

i 
l... 

Artifacts: __ _ 

FOR.'! I - Ill 7/37 



1:.. 
INORGANIC-ANALYSIS DATA SBEtt: 

Lab Name: SILVER VALLEY LABS., INC. 

Lab Code: Sll VER Case No.: 

Matrix (soil/water): ~L-

Level ( lowjmed) : LOW 
Lab Sample ID: u 
Date Received: 01/dY/lCf 

% Solids: 1'} .0 

Concentration Units (uq/L or mqjkq dry weiqht):~~ 

I I I I I I I 
I CAS No. 1 Analyte I Concentration I C.J Q I M I 

I I f l_l I I 
17429-90-5 1 Aluminum I ~.,e,po. l_l ILl -r'~ 

I 7440-36-0 I Antimony I tD.I I Ul N ILl 'J.c _ 
17440-38-2 I Arsenic -, st./. 'lib+ I'M,IS 1£.1 r" 
17440-39-3 I Barium -, t{OI '-' e ILl 
17440-41-7 IBerylliumj /.(, 1_1 1.£..1" 

J7440-43-9 I cadmium I Al·ri I I l.f._I.:J-,QS 

J 7440-70-2 1 calcium=! '' tl() I :r ILl 
(7440-47-3 I Chromium I t8.S '-' r f I 
17440-48-4 I Cobalt_! 112. tf 1.6 J 171 
17440-50-8 1 Copper_! ya.7 l_l f~l 

17439-89-6 1 Iron I -&sq<2. l_l I r I 

17439-92-l !Lead I 1~8 l_l . 1~1 

17439-95-4 JMagnesicml '"'4 l_l l..f_l 
17439-96-5 JManc;anesel ~o=' 1_1 l.i_l 

f 7439-97-6 rMercury_l .to 1!1 lev I 

17440-02-o 1 nickel I t1.o I I - IL I 
17440-09-7 1 PctassiWlll (pqso 1:1 1.£...1 

f7i82-49-2 I Seleniu:n I s.~p l'=tl if I.E_ I 1<. ~ 

17440-22-4 1 Sil':'er_l .«<I I,YI ILl 

[7440-23-5 1 SodJ.um I .!li<f l,dl l.f_l 

17440-28-0 I Thallium I , 2,; 1!::!.1 N I.E..I£-t:r ~ 

)7440-62-2 jVanadiU::l_l 37-7 1_1 l..f_l 
17440-66-6 t Zinc I ;o.il. I I .

1
1.f_l 

I 1 cyanide_ I t:r ___ I:J&J 

u 
, I 
: 1 .. 

' . 
' u 

~~ f I l_l l_l 

Color Before: t:::#QUJtJ Cla::ity Before: Texture: Alt;t)ru)J 

Colo::.- After: '(t;LLQW Clarity After: 

Comments: 

recycled paper 
FOR.'! I - I!f 

Artifacts: 

1/Ji 
t't>oloj!y nnd envinmment 

; ! 
i,.; 
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·L,. 

I 
k... 

1- EPA SAMPIZ:HO~ 
INORGA!liC ANALYSIS. DATA. SqET::: ,-------. 

; Lab Name: SILVER VAllEY LABS., INC. CGntract: 68-w&-0074 .1'-1-7 ~5 H"// ~ 
...... 

-,Lab Code: SILVER . Case No.: SAS No.: 4-~St/ SDG No.: '110/51/0; 
; ' 

L.Matrix (soil/water) : 

j Level (lowjmed): 
~ 

% Solids: 

.CXJrL 
1 ovJ 
37.;l-

Lab Sample IO: ----

. Date Received: o?jat./jJ'f 

Concentration Units (uqjL or mqjkq dry weiqht): Jtl6/k6 r-

~! 

' ' 

..t 

' . -
w 
Color Before: 

\ :=olor After: ...... 
. Comments: 

I 
ICAS No. 
I 
17429-90-5 
17440-36-0 
17440-38-2 
17440-39-3 
17440-4~-7 
17440-43-9 
17440-70-2 
17440-47-3 
17440-48-4 
17440-50-8 
17439-89-6 
17439-92-1 
17439-95-4 
17439-96-5 
17439-97-6 
17440-02-0 
17440-09-7 
17782-49-2 
)7440-22-4 
17440-23-5 
17440-28-0 
17440-62-2 
17440-66-6 
I 
I 

wJ. 
ELL-OW 

I I J I I I 
I Analyte 1 Concentration! C.f Q J M I 
J I l_l f I 
!Aluminum I ! '-:ltJ o. I J 'f' !Antimony_! I l{~o 1:1N !p-! ::r~ 
!Arsenic I ~I· '-' 'z:' !Barium-, ~,2 1_1 f; I I 
!Beryllium! 1121&.2 14..1 ILl 
fCadmium I f85 '-' '7-'~fi-2 fCalcium-1 ,;a.,_,~, '-' 'z' fChromiuml a.~ '-' I J 
ICobalt_l 5~ 1.61 I ..f.. I 
I Copper_! z:za I_J I ..f... I 
Jiron I taQ2Q. 1_1 Iii JLead I IJ~bO l_l . I I 
!Magnesium! .lf2~Q '-' I I 
!Manganese! l9.t, () 1_1 ILl 
fMercury I l· '- l_l IC!.VI 
!Nickel -1 ~~·l '-' (~I 
!Potassium! 'f.~!.Q. '-' '-' fSelenium I l9..~ f_l N lf1,1-:T~ 
!Silver -~ "l>·~ l_l l_t 
JSodium 1 2,~ 1.41 1.£_1 
!Thallium 1 ~·I l_l .5 riJ I.E_t:r~ 
IVanadium-J ~l·fJ. l_l 1-f-1 I Zinc -, ~'/.D.tJQ. l_l I~ lcyanJ.de_l '-' I_ 
I I '-' '-' ~Uh\. Clarity Before: Texture: 

Clarity After: Artifacts: 

FOBM I - IN 7/87 



1..:. 
INORGANIC- ANALYSIS . DATA SHEET: 

EPA SAMPLE::NO~ 

I u 
Contract: 68-WS-0074 llf-7 ~ H I a,_ I U Lab Name: SILVER VALLEY LABS •• INC. 

Lab Code: SILVER case No.: SAS No.: t..f7d5f1 SDG No.: 'f7d5HO 
Matrix (soil/water) : SDr.L Lab Sample ID: 

Level (low/med): LoW 
55. fa 

Date Received: Cf1/a¥:/8'f 
% Solids: 

Concentration Units (uqjL or- mgjkg dry weiqht): ~ 

I I I I I I I 
I CAS No. J Analyte I Concentration I C I Q I M I 
'~-------~' I l_l __ l-rl 
17429-90-5 fAluminum_l 118eiJ I_J IL...I 
17440-36-0 1 Antimony _I (.£.9,3 I_IIV ! fl :rtr() 
17440-38-2 !Arsenic_! S3f f_l l_l 
17440-39-3 I Barium I !!2S7 I I e. lfl 
f 7440-41-7 I Beryllium! /.t, 141 I I 
17440-43-9 1 cadmium_ I t.3t l_l l_IT~ 
J 7440-70-2 l Calcium_! l'«?aao l_f I ~ I 
17440-47-3 I Chromium I !.() 1«1 I::ZI 
17440-48-4 I Cobalt_ I 5&.> l_l ILl 
17440-50-8 I Copper_( tsw I _I ILl 
17439-89-6 I Iron I t3.i\4cP l_l I trl 
J 7439-92-1 1 Lead J &,ito l_l . ILl 
17439-95-4 IMagnesiuml ~!1'/fO l_l ILl 
(7439-96-5 JManganesel 1?>74<1 l_l l£vl 
17439-97-6 !Mercury_! .1=' l_l 1e I 
17440-02-0 I Nickel I a4z·> I I I Zl 
17440-09-7 !Potassium! /6z1a. 1:1 ILl 
(7782-49-2 1 Selenium_( sil.;S" l_l 5 i'l II=' I~ 
17440-22-4 I silver I ¢~.s I I tft 
17440-23-5 I sodium I ~"' Ill l_l 
17440-28-0 !Thallium I 'lO I 16 d lfl"'l--~ 
17440-62-2 (Vanadium 1 II·' f~l frl 
17440-66-6 IZinc I a41PQ• l_l ,'~! 
I lcyanJ.de_l l_l ___ ~ 
I I I l_l l_l 
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INORGANIC ANALYSIS DATA SHEEr~ 

EPA SAKPLE:NO; 

I 

l Lab Name: SILVER VALLEY LABS., INC. contract: 68-WS-0074 

SAS. No. : L/-7t;}SH :-rLab Code: SILVER case No.: __ 

: 41d.S H-15 .. I 

SDGHo.:~C 
~Matrix (soil/water): SorL 
i Level (lowjmed): 
~ 

t Solids: 

Low 
15.~ 

Lab Sample ID: ----

Date Received: C>7,/A tf/11 

• I 
~ Concentration Units (uq/L or mqjkq dry weiqht) : ~/(6_ 

l I I I I 
u ICAS No. I Analyte (Concentration(Cl 

I I f '-' 17429-90-5 !Aluminum_! lS.l~~~ '-'N \. ·' 17440-36-0 I Antimony _I s~.j 
i.. 

1_1 
17440-38-2 !Arsenic I ;llf l_l 
)7440-39-3 1 Barium-, ;l.b! I_ I e 

L 17440-41-7 I Beryllium! l·'i.. 1~1 
17440-43-9 )Cadmium I ~l.~ l_l 
17440-70-2 !Calcium-) l'J.S" o '-' 17440-47-3 (Chromium( ll(l. l_l 

' (7440-48-4 (Cobalt I ..a~·(Q '-' 11.:0 
17440-50-8 (Copper I .Z·!l '-' 17439-89-6 (Iron l 8.fll.£Q.Q. l_l 

ll..t 
17439-92-1 JLead I 'J.g_3o l_l 
17439-95-4 )Magnesium! t..~~Q l_l 

~ ., 
(7439-96-5 (Manganese! l:Z/izQ l_l 

\ 17439-97-6 !Mercury_! ~~~ l_l - 17440-02-0 (Nickel I ~.1 .. ~ '-' 17440-09-7 (Potassium! e.'l.tJ.a l_l 
17782-49-2 (Selenium I ~.S:.I '-' N' I I 7440-22-4 !Silver I f~-~ '-' 1._ 

17440-23-5 !Sodium I t.ilS. 1.4.1 
17440-28-0 I ThalliWil J l·:! ldl N 

L )7440-62-2 (Vanadium-1 'J.D. S l_l 
17440-66-6 I Zinc -, zs=.to 1_1 

1- I I CyanJ.de _I l_l 
. : I I I 1.-.1 
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1 '-/-? as·fl-1 L/ f ~ 

Lab Nama: SILVER VALLEY LABS., INC. . COntract: 68-WS-0074 I . 
1 

Lab Coda: SILVER _ case No.: ~1-sAS No.: 1../.Jd!:SH SDG Bo•-: 1/-7 d.SJ-JciJ 

INORGANIC-·ANALYSIS- DATA SBF.F:r::: 

% Solids: 

. ' ~ 
Matrix (soil/water): ~IL e'6, .... 

Low .1/t 
~ 'J?.'-1 ... c, ~' 

Level (lowjmed): 

Lab. Sample ID: u 
· oata Received:·a1/:JV/31 

. I 

iJ 
Concentration Units (uq/L or mqjkq dry weight): /YJ9J.K6._ 

I I I I I I I .... 
ICASNo. I Analyte 1 Concentration I C.l Q I M I 
I I I l_l lzl i ; 

17429-90-5 I Al w111.num I CJ.f.f.O I - l I I ~ 

17440-36-0 )Antimony-l a. a 1:1N lt:l:r~ 
17440-38-2 !Arsenic -, ~5 l_l I I j J 

17440-39-3 IBarium -1 ~"·() l_l E l_l ... 
17440-41-7 I Beryllium! . "~ 1.6.1 If_ I 
17440-43-9 (Cadmium I ll~ l_l 'f'.::l~ i . 
)7440-70-2 tcalcium-r 14.1.1.0. l_l I I .. 
17440-47-3 1 Chromium I &1~ lu.l 1f1 
17440-48-4 JCobalt I Zt•l t_l '-r' 17440-50-8 JCopper_l ~Jfe,. l_l '-' j i 

17439-89-6 Jiron I .:itc~l22t2 l_l I f I -~ 

17439-92-1 JLead I l6 iii.() . l_l . fflt 
17439-95-4 I Magnesium I s:&l.O.· l_l ILl 
17439-96-5 I Manganese I la'l.rJ. l_l 1.£.1 l...j 

17439-97-6 JMercury I I~! l_l l~vl 

17440-02-0 JNickel ~I .2l· -1. l_l ILl I ! 

17440-09-7 I Potassium! ff..S.1 lb.. I I P I ... 
17782-49-2 JSelenium_l l,~.o l_l i l.E....I ::r~ 
)7440-22-4 JSilver I .22·& l_l '1:' )7440-23-5 ISodium-J {Q.S 1.61 I I ~ 
17440-28-0 I Thalliiiiill f.I.O t:l :.:2 ~ ll:l ::r~ 
17440-62-2 I Vanadium-! lD·'f. 1~1 I I -
17440-66-6 IZinc -1 l''J.S.IJO l_l '&I I I cyanJ.de_l l_l I~ u 
I I I l_l l_l 

Color Before:~w,J Clarity Before: Texture: ~uJij 

Color After: Yeu..o\AJ Clarity After: Artifacts: 

Comments: 
L..: 

i ! 

: 1 

~ 

recycled paper 
FORMX-IN 7/87 

e<'oloj!:y nnd envinmmen1 



L·-·

L 
L 

' w 

l 
I 

w 

L 

REGION VIII SUMMARY OF DATA QUALITY-ASSURANCB~RBVIBV 

***guideline references are from Contract t787*** 

Case No.: 12334 TDD No.: F08-8909-08 

Sites Richardson Flats 

Contractor Laboratory: Keystone-Houston 

Data Reviewer : Annette Sackman Date of Review: 10-3-89 

Sample Matrix: 5 Low Soils, 15 Low Vaters 

Analysis: Mercury 

Sample Nos.: MBL955, MBL956, MBP500, MBP501, MBP502, MBP503, MBP504, 
MBP506, MBP507, MHP509, MBP510, MHP511, MHP512, MHP513, 
MBP514, MBP515, MBP516, MHP517, MBP518, MHP519 

(X) Data are acceptable for use. 

( ) Data are acceptable for use with qualifications noted. 

( ) Data are preliminary - pending verification. 

( ) Data are unacceptable. 

Action required by DPO? 

No X Yes The following items require action: 

Action required by project officer? 

No X Yes 



The folloving.are·our findings: 

All requirements were met for the mercury analysis. No flags were 
assigned. 
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IDorpnic Data. COIIpleteaess:::Cbecklist 

Inorganic analysis data (Form I) 

Initial calibration and continuing calibration verification (Form 
IIA) 

CRDL standard for AA and ICP (Form IIB) 

X Blanks (Form III) 

ICP interference Check sample (Form IV) 

X Spike sample recovery (Form VA) 

! Post digestion spike sample recovery (Form VB) .. 
I ' 
! ' 

L· 

1 ; 

'-' 

I 
I-

' ' -

l..o 

l! 
--
i 
1 ...._ 

X Duplicates (Form VI) 

X Laboratory control sample (Form VII) 

Standard addition results (Form VIII) 

ICP serial dilutions (Form IX) 

X Bolding times (Form X) 

X Instrument detection limits-quarterly (Form XI) 

X ICP interelement correction factors-quarterly (Form II) 

X ICP linear ranges-quarterly (Form XIII) 

Raw data for interference checks 

X Raw data for calibration standards 

X Raw data for blanks 

Raw data for CRI and/or CRA 

X Raw data for samples 

X Raw data for duplicates 

X Raw data for spikes 

X Traffic reports 

~ . •t; .... ._... .... 
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-Contract--Coapllance 

I. IDitial and ContinuiDg Calibration Verification- (ICV aacl CCV) 
(guidelines pg. E-4, Form IIA) 

1 ~- Vas· instrument calibrated daily and each time• it was set up? 
yes X no. 

2. Vere instruments calibrated using 1 blank and several standards? 
yes X no 

3. Vere calibration verifications within 90-110%? 
yes X no 

4. Vere continuing calibrations run at 10% frequency? 
yes X no 

5. Vere the raw data correctly transcribed onto Form IIA? 
yes X no 

Comments: All requirements met. 

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6, 
Form IIB) 

1. For ICP analysis, were standards (CRI) @ 2x the CRDL or tte IDL 
(whichever was greater) analyzed at the beginning and the end of 
each sample run, or at a minimum of twice/8 hour shift, 
whichever was more frequent? 

yes no 

2. For furnace AA analysis, were standards (CRA) analyzed at the 
beginning and the end of each sample run, or at a minimum of 
twice/8 hour shift, whichever was more frequent? 

ye~ no 

3. Vere the CRI and/or CRA standards analyzed after the ICV? 

4. Vere these data reported on 

5. Vere the raw data 

Comments: Not required. 

recvcled paper 
recycled paper 

correctly 

yes 

Form IIB? 
yes 

transcribed 
yes 

no 

no 

onto Form IIB? 
no 
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III. Blaaks (guidelines pg• B-6, Form ·III) 

1. Vas the initial calibration blank (ICB) analyzed immediately 
after the initial calibration verification (ICV)? 

yes X no 

2. Vas a continuing calibration blank (CCB) analyzed imaediately 
after each continuing calibration ve~ification (CCV)? 

yes X no 

3. Vas a preparation blank (PB) analyzed at a frequency of at 
least 1 in 20 samples? 

yes X no NA 

4. How many elements were detected above the CRDLs? 0 (if 0, go 
to question 5) 

4a. How many elements were detected in -the blanks at greater 
than one-half the amount detected in any sample? 

s... Vere raw data correctly transcribed onto Form III? 
yes X no 

Comments: All requirements met. 

IV. ICP Interference Checks (ICS) (guidelines pg. E-7, Form IV) 

1. Vas the ICS analyzed twice per 8 hour shift? 
yes no 

2. Vere the ICSs analyzed before and after samples? 
yes 

3. Vas any massive interference detected? 
ye_s 

4. Vere the ICSs within ±20% mean value? 
yes 

no 

no 

no 

5. Vere raw data correctly transcribed onto Form IV? 

Comments: Not required. 



:· • .cf ··-:: 

V; Spike-Saaple-·Anal.ysis (S) (guideline PC"• B~, Porm~v,-· 

1. Vere spikes analyzed at a frequency of 1 in 20 samples? 
yes X no 

2. Vere spike recoveries correctly calculated? 
yes x- no 

(SSR - SR) 
%-recovery ... SA X 100 

SSR ... Spiked Sample Result 
SR = Sample Result 
SA = Spike Added 

3. Vere spike recoveries within the range of 75-125%? 
yes X no 

3a. For recoveries outside this range, were associated data 
flagged "N" by the ·laboratory on Forms I and V? 

yes no NA X 

(an exception if granted where the sample concentration is >4X 
the spike concentration) 

4. Vere raw data correctly transcribed onto Form V? 
yes X no 

* Refer to page E-9 (SOV 787) for information regarding the amount of 
spike to be added for each analyte and for other information about the 
Spike Sample Analysis. 

Comments: All requirements met. 

VI. Duplicates (D) (guidelines pg. E-11, Form VI) 

1. Vere duplicates analyzed at a frequency of 1 in 20 samples? 

2. Vere RPDs correctly calculated? 

RPD = S - D X 100 
(S + D)/2 

S = Sample 
D = Duplicate 

recycled paper 
recycled paper 

yes X no 

yes X no 
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3a. For·saaple concentrations >Sx the CRDL, were RPDs ±20%7 (limits
of ±35% apply for soil/sediment/tailings samples) 

yea X no NA 

3b. For sample concentrations >Sx the CRDL, did duplicate analysis 
results fall outside the control.window of ± the CRDL? 

yes no X NA 

3c. Vhere the-RPDs exceeded the control limits, were the data 
flagged '*' on Forms I and VI by the laboratory? 

yes no NA 

4. Vere raw data correctly transcribed onto Form VI? 
yes X no 

* Other Considerations: 
- Field blanks cannot be used for duplicate analyses 
- Duplicates must be analyzed for each analytical method 

Comments: All requirements met. 

VII. Laboratory Control Sa11ple (LCS) Analysis (guideline pg. E-12, Form 
VII) 

1. Vas-an LCS analyzed for every sample delivery group or batch 
of samples, whichever was more frequent? 

yes X no 

2. Vere recoveries within the 80-120% limit? 
yes X no 

-if the recoveries were outside this range the analysis must 
be terminated, the problem corrected and the previous samples 
associated with that LCS redigested and reanalyzed. 

3. Vere the raw data correctly transcribed onto Form VII? 
yes X no 

Comments: All requirements met. 
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vnr; Pamace·Atollic Abaorptioa (AA) QC~Aaalysis -(guidelines pg~ £.;.14, -
Form-VIII) 

1~ Does the raw data package contain absorbance values for two 
injections per sample, the average values and the relative 
standard deviation (RSD)? 

yes no 

2. For analyte concentrations > the CRDL, did the RSD for the 
duplicate injections agree within 20%? (if yes, go to question 
3) 

RSD = SD X 100 
if" 

yes no 

SD = Standard Deviation of Duplicate Injections 
M = Mean of Duplicate Injections 

2a. Were samples that exceeded the 20% criteria reanalyzed? 
yes no 

2b. Did any reanalyzed samples exceed the 20% criteria? 
yes no 

Zc. If yes, did the laboratory flag the data of Form I with an 
'M'? 

yes no 

3. Was the recovery of the spike > 40%? (if yes, go to question 
4). 

yes no 

If no, was the sample diluted and rerun with another spike? 
yes no 

4. Was sample absorbance 50% of spike absorbance?* (if yes, go to 
question 5). 

yes no 

* Spike absorbance = absorbance of spiked sample - absorbance of sample. 

recycled paper 
recycled paper 
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5. 

6. 

4a. For spike recoveries between 85 and 115%; .. were results 
reported to the IDL? 

RPD • (SSR·- SR) x 100 
SA 

yes 

SSR • Spike Sample Recovery 
SR • Sample Result 
SA = Spike Added 

no 

4b. For spike recoveries outside the 85 and 115% range, were 
results reported to the IDL and flagged with 'V'? 

yes no 

Vas.spike recovery between 85 and 115%? (if no, go to 
question 6) 

Sa. Yere results quantified from calibration curve and 
reported to IDL?· 

yes· no 

Vas an MSA at SO, 100 and 1SO% of the sample absorbance 
analyzed? 

yes no 
. . ~ . -·· - ~ .. 

6a. Vas each MSA analysis identified in the raw data along 
with the slope, intercept and correlation coefficient? 

yes no 

6b. Vere these data correctly transcribed onto Form VIII? 
yes no 

6c. Yere correlation coefficients(r) > 0.99S? 
ye~ 

6d. If no, were MSAs run once more? 
yes 

no 

no 

- If the correlation coefficients were still > 0.995, data on 
Form I must be from the run with the best 'r' and the data 
on Forms I and VII must be flagged with a'+'· 

Vere these criteria met? 
yes no 



··~.·~( 

6e. Vere all HSA obtained data. marked with· an:-'S'· or~·an S+-On-' 
fora I? 

yes no 

Comments: Not required. 

IX. ICP Serial Dilution (L) Allalysis (guidelines pg-•. E-12, Form IX) 

1. 

2. 

Vas an ICP serial dilution performed on each group of samples 
of a similar matrix (i.e., soil, water) and concentration 
(i.e., low, high) or for each sample delivery group, whichever 
was more frequent? 

yes no 

For elements with concentrations >lOX the CRDL, did any exceed 
the serial dilution results by more than 10%? (if no, skip 
questions 3 and 4) 

yes no 

I - S 
% difference = -I- X 100 

I= Initial:Sample Result 
S = Serial Dilution Result (instrument reading XS) 

3. Vhich elements had concentrations that exceeded the 10% 
criteria? 

4. Did the laboratory flag these data with an 'E' on Form IX? 
yes no 

5. Vere the raw data correctly transcribed onto Form IX? 

Comments: Not required. 
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X. IDstruaeat Detection Liaits .(mL) (guidelines pg. E-13, Form fi) 

1. Vere IDLs reported for each analyzed element? 
yes X no 

2. Vere IDLs reported for each instrument used? 
yes X no 

3. Did the IDLs meet the contract requirements? (refer to pg. 
E-13, SOV 787) 

yes X no 

Comments: All requirements met. 

XI. Interelement Corrections for ICP (guidelines pg. E-13, Form XII) 

1. Vere correction factors reported on Form XII? 
yes X no 

Comments:. All requirements met. 

XII. Linear Range Analysis (LRA) (guidelines pg. E~14, Form XII) 

1. Vas a linear range verification standard analyzed? 
yes X no 

2. Vas the results within ±5% of the true value? 
yes no 



. ~":K?~··.~:·~::I!:; ~~~>.··\~_!,'"'~~·~··,~- -

·-:-: .... ::~"':""' :- .-. -: __ . .._ . 

- ~ ............... -.- ·---. 

Boldlq;T1-· .. 

Limits: Metals - 6 months; Jig - 30 days; Cn - 28 days. 

1 .. Verified date of sample receipt by laboratory 
'2. Date of preparation/analyses 8-3-89 
3. Vere holding times met? 

Analyte Matrix 

Mercury Low soil 
Mercury Low Vater 

recvcled paper 
recyclea paper 

Date 
$amp led 

7-18-89 
7-18-89 

yes X 

Prep 
Date 

8-3-89 
8-3-89 

no 

Bolding 
Time 

13 days 
13 days 

7-21-89 

Bolding Time 
Limit/Met 

30 days yes 
30 days yes 
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K~ystone DC# 12334-8-~ 

U.S. EPA - CLP 

1 EPA SAMPLE~NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHL955 
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-WS-0005 I I 

·---------------· 
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL955 

Matrix <soil/water): SOIL Lab Sample ID: 890773003 

Level <low/med): LOW Date Received: 07/21/89 

% Solids: 

Comments: 

98.3 

COncentration Units Cug/L or mg/kg dry weightl: MG/KG 

: 742'3-·:w-5 
: 7 440-36 -0 
:7440-38-2 
17440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 

.7439-89-6 
17439-92-1 
: 743'3-'35-4 
17439-96-5 
743'3-'37-6 
7439-02-0 
7440-0'3-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

: Analyte 

: Alumintlm -l Antimc1ny _ 
:Arsenic 
:Barium 
:Beryllium 
: Cadmi1..1m --:Calcium --: Chrc1mium -
:cobalt 
: Cc1pper ___ 
l I r1;.n -----
lLead -----:Magnesium 
I Manganese. 
Mercury __ 
Nickel 
Potassi•.1m 
Selenium_ 
Silver 
Sodium 
Thallium_ 
Vanadium_ 

lZinc -----

I I 
I I 

Concentration :c: Q 
I I 

--------------1-·------1 

o. '3'3 

M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

,NR 
lNR 
lNR 
lNR 
lNR 
lNR 
:cv 
lNR 
lNR 

: __________ :cyanide __ : 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

Clarity Before: 

Clarity After: Artifacts: 

------------------------------~---------------------7\o()Cfo~----------

FORM I - IN 7/87 
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Keystone DCI 12334-8-~-

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET J---------------1 MHL'956 

Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-WS-0005 ---------
Lab Code: KEYTX Case No.: 12:334 SAS No.: SDG No.: MHL'955 

Matrix <soil/water): SOIL Lab Sample ID: 8'90773006 

Level (low/med): LOW Date Received: 07/21/8'9 

i. Sr:.lids: '37. '3 

Concentration Units Cug/L or mg/kg dry weight): MG/KG 

Color Before: 

Colr:•r After: 

Cc•mments: 

: 742'3-'30-5 
:7440-36-0 
'7440-38-2 
7440-39-3 
7440-41-7 
7440-43-'3 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7 43'3 -8'3 -6 
7439-92-1 

: 743'3-95-4 
l7 439 -'36 -5 
:7439-97-6 
: 743'3-02-0 
: 7440-0'3-7 
: 7782-4'3-2 
:7440-22-4 
:7440-23-5 
:7440-28-0 
:7440-62-2 
:7440-66-6 

: Analyte Concentration :c: Q 

:A lr.1mi nr.1m_ 
:Antimony_ 
:Arsenic __ 
:Barium __ _ 
:Beryllium' 
:Cadmium __ 
:Calcium __ 
Chromium_ 
Cobalt 
Copper __ _ 
Irc•n ____ _ 
Lead ____ _ 
Magnesium. 

'Manganese 
Mercury __ 
Nickel 
P•:•tassium 
Selenium_ 
Silver 
Sodium __ _ 
Thallium_ 
Vanadium_: 
Zinc ____ _ 
Cyanide __ : 

Clarity Befc•re: 

Clarity After: 

1.30 

: M I 

NR 
NR 
NR 
NR 
NR 
NR I 

NR 
,NR 
:NR 
lNR 
lNR 
lNR 
lNR 
lNR 
:cv 
NR 
NR 
NR 
NR 
NR 
NR 

,NR 
lNR 
:NR 

Texture: 

Artifacts: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
recycled paper 

recycled paper FORM I - IN 
noooos 
ci'ulnj!:y and t-n~inmmelll 7187 •·•·ology and ennronment 
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Keystone ·o~# 12334-8-~ 

U.S. EPA - CLP 

1 EPA SAMPLE-NO. 
INORGANIC ANALYSIS DATA SHEET 1---------------1 

MHP500 
La~ Name: KEYSTONE ENVIRONMENTAL Contract: 6B-W8-000S 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL955 

Matrix (soil/water>: SOIL Lab Sample ID: 890773007 

Level ( low/med): LOW Date Received: 07./21/89 

i~ Solids: '38.6 

Concentration Units Cug/L or mg/kg dry weight): MG/KG 

--------------------------------------------------1 
I 

CAS No. : Analyte :concentration c: Q 

742'3-'30-5 I Aluminum I 
I -7440-36-0 lAntimony_ 1 

7440-38-2 I Arsenic 
17440-39-3 I Barium ---17440-41-7 : Bery 11 il.1m 
17440-43-'3 Cadmium --
17440-70-2 Calcium --17440-47-3 Chromium -
17440-48-4 Cobalt ---·: 7440-50-8 Copper ___ : I I 

I 

I 743'3-8'3-6 Iron -----
7439-'32-1 Lead -----
743'3-'35-4 Magnesium: 
7439-'36-5 Manganese 
743'3-'37-6 Mercury __ 0.88 
7439-02-0 I Nickel 
7440-0'3-7 I Potassium 
7782-4'3-2 lSelenium -1 7440-22-4 I Silver 
7440-23-5 l Sc•dium ---
7440-28-0 I Thallium_ 
7440-62-2 :vanadium -7440-66-6 lZinc ____ _ 
__________ :Cyanide __ 

M 

NR 
NR 
NR 
NR 
NR 

1 NR 
NR 
NR 
NR 
NR 
NR 
NR 

,NR 
INR 
:cv 
INR 
lNR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

i.\ :·:y·:.-·. ;· Color Befc•re: Clarity Before: Texture: 

- Clarity After: Artifacts: 

Comments: 

FORM I - IN 1)00009 7/87 
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~~~stone DC# 12334_8_b __ 
1 ! 
' j 
~ 

U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

1----~~;;;;-----1 u 
Lab Name: KEYSTONE ENVIRONMENTAL Contract: Ga-ws.,..ooos 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No. : MHL955 

Matrix <soil/water): SOIL Lab Sample ID: 890773008 

Level Clow/med): LOW Date Received: 07/21/89 

7. Solids: 82.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429 -·:.o -5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 

.7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-8'3-6 
7439-92-1 
7 43'3 -'35 -4 
7439-96-5 
7439-'37-6 
7439-02-0 
7440-0'3-7 
7782-49-2 
7440-22-4 

l7440-23-5 
l7440-28-0 
l7440-62-2 
17440-66-6 

Analyte :concentration :c: Q 

Aluminum_: 
Antimc•ny_l 
Arsenic __ 
Barium __ _ 

, Beryllium: 
Cadmium __ 
Calcium __ 
Chromium_ 
Cobalt 
Copper __ _ 
Iron ____ _ 

,Lead ____ _ 
Magnesium. 
Manganese l 
Mercury __ : 
Nickel 
Pr:rtassium' 
Selenium_ 
Silver __ _ 
Sodium __ _ 
Tha 11 il.1m_ 
Vanadium_ 
Zinc ____ _ 
Cyanide __ 

8.20 

l M : 

lNR 
JNR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

'CV I 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

·:~- .. ~-?- ..... ·_·:· Colctr Bef•::tre: .... ~~ ~-= .. Clarity Befc•re: Texture: 
' I 
I t w 

Colc•r After: Clarity After: 

Comments: 

FORM I - IN 

Artifacts: 

000010 
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Keystone 0~# 12334-8-S 

U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-WS-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: 

EPA SAMPLE NO •. 
1---------------1 
I 
I MHP502 
I I 
I I --------------
SDG No.: MHL955 

Matrix (soil/water): SOIL Lab Sample ID: 890773009 

Level <low/med): LOW Date Received: 07/21/89 

;~ So::al ids: ':32. 0 

Concentration Units Cug/L or mg/kg dry weight): MG/KG 

I CAS N~::o. Analyte Concentrati1::on c Q I M I 

---------- --------- -------------- ------ ---
742'3-'30-5 Aluminum INR -7440-36-0 Antimony_ INR 
7440-38-2 Arsenic INR 
7440-39-3 'Barium I • 'NR I 

7440-41-7 Bery 11 i•.•m NR 
7440-43-9 Cadmium NR --
7440-70-2 Calcium NR --7440-47-3 Chromium NR -7440-48-4 C•::obal t NR ---

'7440-50-8 Copper ___ NR 
7439-89-6 'Iron • • NR I -----7439-'32-1 Lead NR -----743'3-':;15-4 Magnesium NR 
7439-':;16-5 Manganese NR 
743'3 -·37 -6 Mer c•.1ry __ 7.60 cv 
7439-02-0 Nickel NR I 

7 440-0'3 -7 P~:.t.assium NR 
7782-49-2 Selenium I NR -7440-22-4 Silver NR 
7440-23-5 Sodium NR 
7440-28-0 Thallium INR -7440-62-2 Vanadium INR -7440-66-6 Zinc INR -----
---------- Cyanide __ INR 

---------- --------- -------------- - ------ ---
.1-: .• · .... 
' :~::~,. Color Before: Clarity Before: Texture: 
L. 

Col1::or After: Clarity After: Artifacts: 

1 Comments: 
~--

' ' ! ' 
~ 1...... 

FORM I - IN 000011 7/87 
W· .. 
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Keystone DC# 12334-8- s-·-

U.S. EPA - CLP 

1 
INORGANIC.ANALYSIS DATA SHEET 

EPA SAMPLENO~ 
:---------------1 

Lab-Name: KEYSTONE ENVIRONMENTAL Contract: 
I 
I MHP503 

68-WS-0005 ~--------------
Lab Code: KEYTX Case No.: 12334 SAS ·No.: SDG No.: MHL955 

Matrix <soil/water): WATER Lab Sample ID: 890773010 

Level (low/med): LOW Date Received: 07/21/89 

7. S·:·l ids: 0 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

lCAS No. : Analyte :concentration :c: Q M : 

CcoloY Befoye: 

Ccolc•Y After: 

Cc•mments: 

l7429-90-5 Aluminum_: 
:7440-36-0 Antimony_: 
7440-38-2 AYsenic 
7440-39-3 Barium __ _ 
7440-41-7 BeYyllium: 
7440-43-9 Cadmium __ 
7440-70-2 Calcium __ 
7440-47-3 ChYomium_l 
7440-48-4 Cobalt 

'7440-50-8 Ccopper ___ : 
7439 -8'3 -6 I r•:-n ____ _ 
7439-92-1 Lead ____ _ 
7439-95-4 Magnesium: 
7439-96-5 Manganese: 
7439-97-6 MeYcuyy __ ' 

,7439-02-0 lNickel 
7440-09-7 :Potassium 
7782-49-2 :Selenium_ 
7440-22-4 lSilver 
7440-23-5 l Sodillm __ _ 
7440-28-0 :Thallium_, 
7440-62-2 :vanadium_: 
7440-66-6 lZinc ____ _ 
__________ :Cyanide __ : 

ClaYity Befoye: 

ClaYity AfteY: 

0.20 u: 

NR 
NR I 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

lNR 
:cv 
lNR 
:NR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 

Textuye: 

Artifacts: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
recv.

1
cled oaoer 

recyc1ea paper FORM I IN 
D00012 
l'<'~>lol!y ar.ul l'l\vironment 7/87 

~oto~y- and t"nnronment 
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Keystone DC# 12334-8-! 

U .. S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: KEYSTONE ENVIRONMENTAL Contract: 69-WS-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: 

EPA SAMPLE NO. 
:---------------1 
I 
I MHP504 
I I 

·---------------· 
SDG No.: MHL955 

Matrix (soil/water): WATER Lab Sample IO: 890773011 

Level <low/med): LOW Date Received: 07/21/89 

7. S•::tlids: 

Comments: 

0 

Concentration Units <ug/L or mg/kg dry weight): UG/L 

-----------.------------------------7-7 __________ 7 

: 742'3-'30-5 
17440-36-0 
17440-38-2 
17440-39-3 
17440-41-7 
17440-43-9 
17440-70-2 
17440-47-3 
'7440-48-4 
7440-50-8 
743'3-8'3-6 
7439-'32-1 
743'3-'35-4 
7439-'36-5 
743'3-'37-6 
7439-02-0 
7440-0'3-7 
7782-49-2 
7440-22-4 

17440-23-5 
17440-28-0 
17440-62-2 
17440-66-6 

I I I I 

: Analyte Concentration :c: Q 

Alumin•.tm_ 
Antimony_ 
AYsenic __ 
Barium __ _ 
Beryllium 
Cadmium __ 
Ca 1 c i r.tm __ 

Chromium_: 
Cobalt 
Copper ___ : 
Ir•::tn ____ _ 
Lead ____ _ 
Magnesium 
Manganese 

'Mercury __ 
Nickel 
P1::.tassium 
Selenir.1m_ 
Silver 
Sodium __ _ 
Thallium_ 
Vanadium_ 
Zinc ____ _ 
Cyanide __ 

Clarity Before: 

I I 
I 1 

0.20 ·u. 

M : 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

INR 
INR 
INR 
:NR I 

INR 
INR 
1 NR 
cv 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Clarity After: Artifacts: 

IJ00013 
FORM I - IN 7/87 



.... 
'.,.'I 

,•. 

. ·-
,.,.~ ...... . -~ .... ,. 

. . ~ ..... . 
·• .. . 

.:~::i·~.:~ 
:·:~:.:!._':; 

··~ 

. :;~ ~ .. 

. . ::~·.-. __ ·;: _; 

.... 
. ..... : 

·.·• .. ' .... _ .. ···.· 

---~ .. -· 

~ .. :. ; ... 

. . : -~ :~: . .--_,~. : 
:~--~-.: ·: .. ~. ·. 

· .. ···=. 
·~-!:\.~ 

_.·::.·:·;-~ :.:.: 
.. · . =.;: . ~-~ 

..... 
. _;::. · .. · 

. ~ .. ;" ·. : 
... ·•·. 

_. : -~ ~-- : 
-· .. -.. 
.. ::.~· ·- ,_: 

···.· .... . ~ .. 
· .. .' ~. . 

• .. · . 
. ··:.· .. 

--~·. ---- .. . . ....... . :.;....:;......... ......... ~_ ........... _ ..... ..;.;.._ ............ -·- . .-........... -:· ... -·~~- .. ,_ .. , .. --\~ . .._. __ .. ·: ...... · .... . 

Keystone DC# 12334-8- 5·· 

U.S. EPA - CLP 

1 EPA SAMPLE' NO. 
INORGANIC ANALYSIS DATA SHEET :------~--------1 

MHP506 
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 69-WS-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL95S 

Matrix (soil/water): WATER Lab Sample ID: 890773012 

Level (low/med): LOW Date Received: 07/21/89 

r. Solids: 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

CAS No:,. Analyte 'Co::>ncentration lC Q I M ' I 

---------- --------- ------------- - ------7429-90-5 Aluminum NR -7440-36-0 Antimc•ny_ NR 
7440-38-2 Arsenic NR --7440-39-3 Bar iLtm NR 
7440-41-7 :Beryllium NR 
7440-43-9 :cadmium NR --7440-70-2 t Cal ciLtm NR --7440-47-3 'Chromium NR -7440-48-4 Cobalt NR ---7440-50-8 Copper ___ NR 
743'3-89-6 Iron NR -----7439-92-1 Lead NR -----7439-'35-4 Magnesium: NR 
7439-'36-5 Manganese: NR 
743'3-97-6 Mel"cury __ I 0.20 u cv 
7439-02-0 Nickel NR 
7440-0'3-7 Potassium NR 
7782-49-2 Selenium NR -7440-22-4 Silver NR 
7440-23-5 Sodir.tm NR 
7440-28-0 Thallium NR -7440-62-2 .vanadium NR -7440-66-6 :zinc NR -----__________ :cyanide __ NR 

---------- --------- -------------- ------
· ·:· ·.::;:f:? Cc•lc•r Befc•re: Clarity Before: Texture: 

Colc•r After: Clarity After: Artifacts: 

Comments: 

------------------------------------------------------------------------
recycled paper 

recycled paper FORM I - IN 
IJQ,{J fi.in4unment 
e~ulu~y 8~ environment 7/87 

u 
u 
u 
l l 
w 

u 
u 
u 
u 
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Keystone DC# 12334 .. 8-S 

U.S. EPA CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 1---------------1 

MHP507 
KEYSTONE ENVIRONMENTAL Contract: 68-WS-0005 

1 • Lab Code: 
~ ~· o,, 

KEYTX Case No.: 12334 SAS No.: SDG No. : MHL 955 
·. · ... 

Matrix (soil/water): WATER Lab Sample ID: 890773013 

Level (low/med): LOW Date Received: 07/21/89 

! .. ~ . . i. So:.l ids: 0 
I 000 0 

-..: .. 0: Concentration Units (ug/L or mg/kg dry weight): UG/L 
0 • 

. -.. •' --------------------------------------------------I I 
I I 

CAS No:. • I Analyte Cc•ncentraticon :c: Q M I 

I I 

---------- --------- -------------- I - I ------
742'3-'30-5 :Aluminum I NR -

i ~ ••• •. 

~~~~~> 
7440-36-0 IAntimo:ony_ NR 
7440-38-2 :Arsenic NR 
7440-3'3-3 :Barium NR 

; ·:. :· . .. ~~ .. ·.;:::; 

L 
---7440-41-7 I Bery 11 il..tm NR 

7440-43-9 I Cadmiltm -- NR 
7440-70-2 :Cal cit.tm .NR --
7440-47-3 I Chromium INR -
7440-48-4 'Cobalt 'NR 
7440-50-8 Copper ___ NR 
743'3-8'3-6 Iron NR -----

'7439-'32-1 Lead NR -----743'3 -'35 -4 Magnesium NR 
743'3-96-5 Manganese NR I 

.. -:· . 743'3-97-6 Mercl..tl"y __ 0.20 u cv 
. .. : 743'3-02-0 Nickel NR 

7440-0'3-7 Po:otassi1.1m' 'NR 
7782-49-2 Selenium NR -

. .:...:· .·:·· . . · :' 7440-22-4 Silver NR ---. •/ .. .. . ... . 
.L..~· ::. ·.-: 

7440-23-5 Sodium --- NR 
7440-28-0 Thallium NR 

: ~ .. ·:.. .·. 17440-62-2 Vanadium I 
I NR - I 

-·.· .. :7440-66-6 Zinc ----- NR 

.....::0. ---------- Cyanide __ NR 
··: .. ·.: .. 

Color Before: Clarity Before: Texture: 

C•:.lt.:.r After: Clarity After: Artifacts: 

I 

L Comments: 

' ,' 
! 

------------------------------------------------------------------------
1)00015 

l FORM I - IN 7/87 
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Keystone DC# 12334-8-$" ·· 

U.S. EPA CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP509 
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL955 

Matrix (soil/water): WATER Lab Sample ID: 890773014 

Level (low/med): LOW Date Received: 07/21/89 

7. Solids: 

Colc•r Before: 

Comments: 

(l 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

I I 
I I 

l Analyte :Concentration :c: Q : M 
I I 

---------- --------- --------------·-·------ ---742'3-'30-5 
7440-36~0 

7440-38-2 
7440-3'3-3 
7440-41-7 
7440-43-'3 

lAl1..1minum_l 
'Antimc•ny _ l 
Arsenic 
Barium __ _ 
Beryllium: 
Cadmium __ 

7440-70-2 Calcium __ 
7440-47-3 Chromium_ 

1 7440-48-4 Cobalt 
7440-50-8 Copper __ _ 
7439-89-6 Iron ____ _ 
7439-92-1 Lead ____ _ 
7439-95-4 Magnesium 
7439-96-5 Manganese. 
7439-97-6 ,Mercury __ : 
7439-02-0 lNickel 
7440-09-7 !Potassium: 
7782-49-2 :Selenium_: 
7440-22-4 :Silver 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

:Sodium __ _ 
: Tha 11 il..tm_ l 
:vanadium_: 
:Zinc ____ _ 

I __________ I Cyanide __ : 

Clarity Before: 

Clarity After: 

• 

0.20 u 

lNR 
lNR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
cv 

.NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 
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FORM I - IN 
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Lab-Name: 

Lab Code: 

Keystone DC# 12334-8- 5· 

U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

KEYSTONE ENVIRONMENTAL Contract: 69-W9-0005 

KEYTX Case No.: 12334 SAS No.: 

. ...... .:,. __ ..... -~., 

EPA SAMPLE NO. 
:-----~---------1 

MHP510 I 
I 

I I 

·---------------' 
SDG No. : MHL 955 

Matrix (soil/water): WATER Lab Sample ID: 990773015 

Level Ocow/med): LOW Date Received: 07/21/99 

7. s~:.l ids: 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

------------~-------------------------------------1 I 
I I 

CAS No:.. I Analyte Concentratic1n :c Q I M I I 

---------- --------- -------------- - ------
742'3-'30-5 Aluminum NR 
7440-36-0 Antimony_ I NR I 

7440-38-2 Arsenic I NR 'I 

7440-39-3 Barium NR 
7440-41-7 Bery 11 i•Jm NR 
7440-43-'3 Cadmium NR --7440-70-2 Calcium I I NR I 

7440-47-3 Chromium NR -
17440-48-4 Cobalt NR ---
:7440-50-8 Copper ___ NR 
: 743'3-8'3-6 Irc1n NR -----
:7439-92-1 Lead NR I -----: 743'3-'35-4 Magnesi•Jm NR 
:7439-96-5 Manganese NR 
:743'3-'37-6 Mer c•.try __ 0.20 u: cv 
: 743'3 -02-0 Nickel I NR I I 

: 7440-0'3-7 P•:•tassi•.tm I NR 
:7782-49-2 Selenium I NR I -
:7440-22-4 Silver NR 
17440-23-5 Sodium NR ---17440-28-0 Thallium I NR I -:7440-62-2 Vanadium I 1NR I -:7440-66-6 Zinc lNR -----
---------- Cyanide __ : lNR 

' ·' .·- -'.·. 
~ .·. · Colc•r Before: Clarity Bef1::ore: Texture: 

Clarity After: Arti ·facts: 

i Cc•mments: 
io!!oi' 

I 

lo..o 

U=····· 
FORM I - IN 000017 7/87 
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Keystone DC# 12334-8-5-

U.S. EPA CLP 

1 EPA SAMPLE... NO. 
INORGANIC ANALYSIS DATA SHEET. :---------------1 

MHP511 
Lab Name: KEYSTONE ENVIRONMENTAL. Contract: 68-WS-0005 _____ ,_ .. ___ ' 
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL955 

Matrix <soil/water): WATER Lab Sample ID: 8~0773016 

Level (low/med): LOW Date Received: 07/21/89 

0 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

!CAS No. 

: 742'3-'30-5 
!7440-36-0 
'7440-38-2 
7440-39-3 
7440-41-7 
7440-43-'3 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
743~-8'3-6 

7439-92-1 
743~-·35-4 

7439-'36-5 
7439-'37-6 
7439-02-0 

• 7440-0'3-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Analyte Concentration :c: Q 

Aluminum_ 
Antimc•ny_ 
Arsenic 
Barium __ _ 
Beryll i•Jm: 
Cadmium __ 

, Cal ci•Jm __ 
Chromi•.tm_: 
Cobalt 
Copper ___ : 
Iron ____ _ 
Lead ____ _ 
Magnesi1..1m 
Manganese 
Merc1.try __ 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium __ _ 
Thallium_ 
Vanadium_, 
Zinc ____ _ 
Cyanide __ : 

0.20 

' . ' . 

u 

: M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

'NR 
NR 
NR 
NR 
NR 
cv 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

.NR 
!NR 

··~·~:::·::·~:: Color Before: Clarity Befc•re: Texture: 

C•::.l•:•r After: Clarity After: Artifacts: 

Cc•mments: 
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Keystone DC# 12334-8-5" 

U.S. EPA CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP512 
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-WB-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL955 

Mat~ix (soil/wate~): WATER Lab Sample ID: 890773017 

Level <low/med): LOW Date Received: 07/21/89 

7. Solids: 0 

Concent~ation Units Cug/L o~ mg/kg d~y weight): UG/L 

lCAS Ncr. ' Analyte l Con centra tir:1n c: Q M J 

---------- --------- -------------- - ------742'3-'30-5 : Al•.tmin•.lm NR 
7440-36-0 1 Antimc1ny_ NR 
7440-38-2 AYsenic NR 
7440-39-3 Barium NR 
7440-41-7 BeYyllium NR 
7 440-43 -·3 CadmiLlm 'NR --7440-70-2 Calcium NR --7440-47-3 .ChYc•mium NR -7440-48-4 Cobalt NR 
7440-50-8 Copper ___ : NR 

.743'3-8'9-6 !yon NR -----
: 743'9-'32-1 Lead NR -----: 743'3 -'35 -4 Magnesium: NR 
743'9-'96-5 Manganese: NR I 

743'3-'37-6 Mer c •.1 ry __ 0.20 u cv 
743'9-02-0 Nickel NR 
7440-0'3-7 Potassium NR 
7782-4'3-2 Selenium NR -7440-22-4 Silver 1NR 
7440-23-5 .Sodium lNR 
7440-28-0 :Thallium lNR -7440-62-2 :vanadium lNR -7440-66-6 :Zinc lNR -----__________ :Cyanide __ lNR 

Colc•r Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

L . Cc•mments: 

I :· 
~ 

FORM I - IN 000019 7/87 
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Keystone D'# 12334-8-~ 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP513 
Lab ..Name: KEYSTONE ENVIRONMENTAL Contract: 68-WB-0005 

Lab Code: KEYTX Case. No.: 12334 SAS No.: SDG No.: MHL955 

Matrix <soil/water): WATER Lab Sample ID: 8~0773020 

Level (low/med): LOW Date Received: 07/21/89 

i. Solids: 0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

lCAS No. Analyte Concentration :c: Q M 

: 742'3-'30-5 
17440-36-0 
17440-38-2 
17440-39-3 
17440-41-7 
I 7 440 -43 -'3 
17440-70-2 
17440-47-3 
17440-48-4 
17440-50-8 
: 743'3-8~-6 
17439-'32-1 
'743~-'35-4 

7439-'36-5 
743'3 -'37 -6 
7439-02-0 
7 440 -()'3 -7 
7782-49-2 
7440-22-4 
7440-23-5 

.7440-28-0 

Al•Jmin•Jm_ 
Antimony_ 
Arsenic __ 
Bariltm __ _ 
Beryllium 
Cadmium __ 
Ca 1 c i wn __ 
Chromium_ 
Cobalt 

.Copper __ _ 
I I r•::>n ____ _ 
!Lead ____ _ 
Magnesium 
Manganese: 
Merc•Jry __ : 
Nickel 
P•::>tassium 
Selenium_ 
Silver 
Sc•dium __ _ 
Thallium_ 

17440-62-2 .vanadium_ 
17440-66-6 :zinc ____ _ 
: __________ :cyanide __ 

Clarity Befc•re: 

Clarity After: 

0.20 u 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

INR 
'NR 
NR 
NR 
NR 
NR 
NR 
cv 
NR 
NR 
NR 
NR I 

NR 
lNR 
INR 
lNR 
lNR 

Texture: 

Artifacts: 
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recycled paper 

recycled paper FORM I - IN 
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Keystone D€# 12334-B-S 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP514 I 
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 69-WB-0005 I I I--------------· 
Lab Code: KEYTX Case No.: 12:334 SAS No.: SDG No.: MHL955 

Matrix (soil/water): WATER Lab Sample ID: 890773021 

Level (low/med): LOW Date Received: 07/21/89 

:::: So::ol ids: (I 

Concentration Units Cug/L or mg/kg dry weightl: UG/L 

lCAS No. 

l742'3-'30-5 
l7440-36-:-0 
17440-38-2 
l7440-39-3 
l7440-41-7 
: 7 440 -43 -'3 
17440-70-2 
17440-47-3 
l7440-48-4 
17440-50-8 
1743'3-8'3-6 
17439-'32-1 
l 7 43'3 -'35 -4 
17439-'36-5 
743'3-'37-6 
7439-02-0 
7440-0'3-7 
7782-4'3-2 
7440-22-4 

Analyte 

Aluminr.tm_ 
Antimony_ 
Arsenic 
Barir.tm __ _ 

.Beryllium 
I Cadmium __ 
Ca 1 c i r.tm __ 
Chromium_ 
Ccobal t 
Copper __ _ 
Irc•n ____ _ 
Lead ____ _ 
Magnesir.tm 
Manganese. 
Mercury __ 
Nickel 
Pcotassium 
Selenium_ 
Silver 

7440-23-5 ISodir..tm __ _ 
7440-28-0 lThallium_l 
7440-62-2 
7440-66-6 

lVanadium_l 
I Zinc ____ _ 

__________ :cyanide __ : 

Con centra t i•:•n 

0.20 

c Q 

I I 
I 

:u 

M 

NR 
NR 
NR 

,NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
cv 

lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 

·r .-~:···'·" Colc•r Bef•::~re: 

~--··:.· .. 
Clarity Before: Te:-:ture: 

C•:•l•:•r After: Clarity After: Artifacts: 

i Comments: .... 
i 
I . -
L ,' FORM I - IN 000021 7/87 
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Keystone DC# 12334-8-Ji 

U.S. EPA CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 1---------------1 

MHP515 
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL955 

Matrix <soil/water): WATER Lab Sample ID: 890773022 

Level <low/med): LOW Date Received: 07/21/89 

7. S1::tl ids: 0 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

--------------------------------------------------

Color Before: 

Colc•r After: 

Cc1mments: 

1 

CAS N1::t. 

742'3-'30-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 

I 7440-43-'3 
17440-70-2 
:7440-47-3 
17440-48-4 
:7440-50-8 
I 7439-8'3-6 
7439-92-1 
743'3-'35-4 
7439-96-5 
7439-'37-6 
7439-02-0 
7440-0'3-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 

17440-62-2 
17440-66-6 

Analyte Concentration c: Q M 

Al•.1minum_ 
Antimony_ 
Arsenic 
Barium __ _ 
Beryllium 
Cadmium __ 
Calcium 
Chromium_ 
Cobalt __ _ 
Copper __ _ 
Iron ____ _ 
Lead ____ _ 

1 Magnesi 1..1m 
Manganese 
Mercury __ 
Nickel 
P1::ttassi•.1m 
Selenium_ 
Silver 
Sc1dium __ _ 
Thallium_ 
Vanadium_ 
Zinc ____ _ 
Cyanide __ 

Clarity Befc•re: 

Clarity After: 

0.2(1 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

:NR 
:NR 
:NR 
:NR 

Ul :cv 
lNR 
:NR 
lNR 
:NR 
lNR 
lNR 
lNR 
lNR 
:NR 

Texture: 

Arti f.:~cts: 

------------------------------------------------------------------------
recvcled paper 

recycled paper FORM I - IN 
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L Keystone Oct 12334-s-,;-

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
. . 
l . :··· ·-: .. ... ·-~·· .• 

INORGANIC ANALYSIS DATA SHEET :---------------1 
MHPS16 

Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-WS-0005 

L "<. Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL955 
·.···· ... 

I 
i 
...... 

j ·::;.:.·::/· 

I...,.···;·. 

·, ~,l;it~:\~ 

.. ~-- .. : 

L 
,, 

I" 

i •.. 
1...1· .. 

t : ~, •• ••• 

~---· .. : 
.. · .. 

i . . . . 
I ~ ·, :- • ••. 

' ·. :· 
~....~ -. -

_.~~-·· ·:. 

I ; ·:·-.. 
L 

Matrix (soil/water): WATER Lab Sample ID: 890773023 

Level <low/med): LOW Date Received: 07/21/89 

7. s~:.l ids: 0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Cc~lor Before: 

I I 
I I 

:CAS Nr::1. : Analyte Concentration :c: Q : M 

l742'~-·30-5 

l7440-36-0 
'7440-38-2 
7440-39-3 
7440-41-7 
7440-43-'3 
7440-70-2 
7440-47-3 
7440-48-4 

17440-50-8 
: 743'3-8'3-6 
7439-92-1 
743'3-95-4 
7439-'36-5 

AlwninrJm_ 
Antimony_ 
Arsenic 
Barium __ _ 
BerylliLtm 
Cadmium __ 
Calcium __ 
Chromium_ 
Cobalt 
Cc1pper __ _ 
I rr:•n ____ _ 
Lead ____ _ 
Magnesium 
Manganese 

743'3-':t7-6 Mercr.try __ 
7439-02-0 Nickel 
7440-09-7 Potassium 
7782-49-2 Selenium_ 
7440-22-4 Silver __ _ 
7440-23-5 Sodium 
7440-28-0 Thallium_ 
7440-62-2 Vanadium 
7440-66-6 :zinc ____ _ 
__________ :Cyanide __ 

Clarity Befc•re: 

Clarity After: 

8.00 

I I 
I I 

I 
I 

I 
I 

I .. 

lNR 
lNR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

1NR 
lNR 

NR 
NR 
cv 
NR 
NR 
NR 

,NR 
lNR 
lNR 
lNR 
lNR 
lNR 

Texture: 

Artifacts: 

i . Comments: 
~'-

L 
I 
I 

L--. 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FORM I - IN 000023 7/87 
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Keystone DC# 12334-s-.r·· 

U.S. EPA - CLP 

1 EPA SAMPLENO. 

. j -
' I 

Ill 

INORGANIC ANALYSIS DATA SHEET 1----~~;;;;-----1 u 
..-· 

Lab Name: Contract·: 69-WB-0005 

Lab Code: 

~YSTONE ENVIRONMENTAL 

KEYTX Case No.: 12334 SAS No.: SDG No.: MHL955 u 
Matrix Csoil/waterl: WATER Lab Sample ID: 890773024 

Level Clow/med): LOW Date Received: 07/21/89 

i. Solids: ) 
Concentration Units Cug/L or mg/kg dry weight): UG/L 

CAS N•:.. 

7 42'3 -·:to -5 
7440-36-0 
7440-38-2 

.7440-39-3 
7440-41-7 
7440-43-'3 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
743'3-8'3-6 
7439-'32-1 
743'3-'35-4 
7439-96-5 

I 743'3 -'37 -6 
:7439-02-0 
: 7440-0'3-7 
:7782-49-2 
17440-22-4 
17440-23-5 
17440-28-0 
17440-62-2 
17440-66-6 

----------

: Analite Concentration :c 

lAhlmim.tm -
: Antim•:•ny_ 
:Arsenic --:Barium ---
Beryllium: 
Cadmir.tm --Calcium --Chromium I -
Cobalt 
Copper ___ 
Iron -----Lead -----
Magnesiltm 
Manganese 
MercuYy __ . 0.20 u 

.Nickel 
Pc•tassium 
Selenir.tm_ 
Silver 
Sodium 
Thallir.tm -
Vanadium -
Zinc -----Cyanide __ : 

Q M : 

NR I 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
cv 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

' ; 
' I w 

u 
i • 
I j .. 
; I 

llilll 

····-::·~-=-~·' Cc•l or Bef•:.re: ClaYity Before: Texture: i 

I I w .,·· -:. 

Clarity After: Artifacts: 

Cc•mments: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------

recycled paper 
recycled paper FORM I - IN 7/87 i I 
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Keystone DC# 12334-8-5 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP518 
Lab-Name: KEYSTONE ENVIRONMENTAL Contract: 68-WS-0005 

Lab Code: KEYTX Case No.: 1:2334 SAS No.: SDG No.: MHL95S 

Matrix (soil/water): WATER Lab Sample ID: 890773025 

Level Clo:ow/med): LOW Date Received: 07/21/89 

/. So:O 1 idS: 0 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

Analyte :concentration lCl Q 

: 742'3-'30-!5 
17440-36-0 
17440-38-2 

Alumin1.1m_l 
Antimo:ony_ 
Arsenic 

17440-39-3 Barium __ _ 
17440-41-7 l8eryllium 
17440-43-9 :cadmium __ 
17440-70-2 :calcium __ 
17440-47-3 
17440-48-4 
17440-50-8 
I 7 43'3 -8'3 -6 
7439-'32-1 
743'3-'35-4 
7439-'36-5 
743'3-'37-6 
7439-02-0 
7440 -(1·3-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Chromium_' 
Co:obal t 
Cc•pper __ _ 
I rr:rn ____ _ 
Lead ____ _ 
Magnesi•Jm 
Manganese 
Merct.try __ 
Nickel 
P•:•tassium 
Selenir.tm 
Silver 
Sc•dium __ _ 
Thallir.tm_ 
Vanadium_ 
Zinc ____ _ 
Cyanide __ : 

Clarity Before: 

Clarity After: 

I I • • 

0.20 u: 

M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

:NR 
lNR 
lNR 
lNR 
NR 
NR 
NR 
cv 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Text•Jre: 

Artifacts: 

i Comments: 
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Keystone DC# 12334-8-!-

U.S. EPA CLP 

1 EPA SAMPLE.NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHPS19 
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-WS-0005 ----------
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL955 

MatYix <soil/wateY): WATER Lab Sample ID: 890773026 

Level <low/med): LOW Date Received: 07/21/89 

i.: So:ol ids: 0 

ConcentYation Units Cug/L or mg/kg dry weight): UG/L 

I 
I 

lCAS No. Analyte Concentration :c: Q 

: 742'3-'30-5 
'7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-'3 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
743'3-8'3-6 
7439-92-1 
743'3-95-4 
7439-'36-5 
743'3 -'37 -6 
7439-02-0 
7440-0'3-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 

Alumin•.tm_ 
Antimc•ny_ 
Arsenic 

,Barium __ _ 
lBeYyllirJm 
:Cadmium __ 
l Cal ci•Jm __ 
:Chromium_ 
:cobalt 
:copper ___ : 
' I r•:on ____ _ 
Lead ____ _ 
Magnesir_tm 
Manganese 
MeYcury __ 
Nickel 
P•:otassium 
Selenium_ 
Silver 
Sc•dium __ _ 
Thallium_ 

7440-62-2 :vanadium_ 
7440-66-6 lZinc ____ _ 
__________ :cyanide __ 

0.20 lU 

I 

-· 

l M 

lNR 
lNR 
lNR 
'NR 

NR 
NR 
NR 
NR 
NR 
NR 

lNR 
lNR 
lNR 
lNR 
·cv 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

,NR 
lNR 
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REGION VIII SUMMARY OP DATA QUALITY ASSuRANCE REVIEV 

***guideline references are from Contract 1787*** 

Case No.: 12334 TDD No.: F08-8909-08 

Site: Richardson Flats 

Contractor Laboratory: Silver Valley Labs 

Data Reviewer : Annette Sackman Date of Review: 10-3-89 

Sample Matrix: 5 Low Soils, 15 Low Vaters 

Analysis: Metals plus Mercury 

Sample Nos.: MHL955, MHL956, MHP500, MHP501, MHP502, MRP503, MHP504, 
MHP506, MHP507, MHP509, MHP510, MHP511, MHP512, MHP513, 
MRP514, MRP515, MHP516, MHP517, MRP518, MHP519 

( ) Data are acceptable for use. 

(X) Data are acceptable for use with qualifications noted • 

( ) Data are preliminary - pending verification. 

( ) Data are unacceptable. 

Action required by DPO? 

No X Yes The following items require action: 

Action required by project officer? 

No X Yes 



The following are our findings: 

These samples were originally sent to Keystone-Houston Labs for 
metal analysis; however, ~ue to contractual problems, Keystone Houston 
only analyzed for mercury and then sent the samples to Silver Valley 
Labs for complete metal analysis. This package is the results for the 
analysis performed by Silver Valley Labs and includes metals plus 
mercury analysis. Since the samples were first sent to Keystone-Houston 

-Labs, the holding times for the mercury analysis performed by Sliver 
Valley Labs was missed by seven days. Therefore, all mercury values in 
this package are flagged "J" and considered estimate. 

The remaining data is acceptable for use with the following 
qualifications: 

No final CRDL standard was run for the furnace AA analysis. The 
CRDL value for selenium was transposed on Form IIB and the correct %D is 
78.6%; however, no qualifications are required for·these discrepancies. 

The spike recovery was below 40% for selenium values for water 
matrix (22.8%); therefore, all associated selenium values are unusable 
and rejected "R". The thallium spike recovery for soil matrix was low 
(54.3%); therefore all thallium soil values are flagged "J" and 
considered biased low. 

Duplicate results for lead water values obtained by ICAP were high 
(37.0%RPD). Since sample HHP516 was the only water sample in which lead 
was analyzed by ICAP, this lead value is considered estimated and 
flagged "J". 

All HSA criteria were followed except for the following: HSA was 
required for arsenic for sample HHP517 and thallium for sample MHP516; 
therefore these values are estimated and flagged "J". One correlation 
coefficient was <0.995 for the arsenic analysis for sample MHP518; 
therefore, this value is flagged "J", estimated. Both correlation 
coefficients were <0.995 for the arsenic analysis for sample HHP504; 
therefore this value is unusable and flagged "R", rejected. 

Serial dilution results for arsenic and zinc soil values were 
slightly high, 12.1% and 13.3 %, respectively. These soil values are 
therefore flagged "J", estimated. 

The arsenic value for sample HHP516 was analyzed by furnace AA and 
reported as 46.5 ~g/1; however, this number was not multiplied by the 
dilution factor of 50. The correct arsenic value is actually 2326 ~g/1 
for this sample. 
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Inorganic Data Coapleteness Checltlist 

Inorganic analysis data (Form I) 

Initial calibration and continuing calibration verification (Form 
IIA) 

X CRDL standard for AA and ICP (Form IIB) 

X Blanks (Form III) 

X ICP interference Check sample (Form IV) 

X Spike sample recovery (Form VA) 

X Post digestion spike sample recovery (Form VB) 

X Duplicates (Form VI) 

X Laboratory control sample (Form VII) 

X Standard addition results (Form VIII) 

X ICP serial dilutions (Form IX) 

X Holding times (Form X) 

X Instrument detection limits-quarterly (Form XI) 

X ICP interelement correction factors-quarterly (Form II) 

X ICP linear ranges-quarterly (Form XIII) 

X Raw data for interference checks 

X Raw data for calibration standards 

X Raw data for blanks 

X Raw data for CRI and/or CRA 

X Raw data for samples 

X Raw data for duplicates 

X Raw data for spikes 

X Traffic reports 



Contract Compliance 

I. IDitial.and Continuing calibration Verification (ICV and CCV) 
(guidelines pg. E-4, Form IIA) 

1. Vas instrument· calibrated daily and each time it was set up? 
yes X no 

2. Vere instruments calibrated using 1 blank and severa~ standards? 
yes X no 

3. Vere calibration verifications within 90-110%? 
yes X no 

4. Vere cont'inuing calibrations run at 10% frequency? 
yes X no 

5. Vere the raw data correctly transcribed onto Form IIA? 
yes X no 

Comments: All requirements met. 

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6, 
Form IIB) 

1. For ICP analysis, were standards (CRI) @ 2x the CRDL or the IDL 
(whichever was greater) analyzed at the beginning and the end of 
each sample run, or at a minimum of twice/8 hour shift, 
whichever was more frequent? 

yes X no 

2. For furnace AA analysis, were standards (CRA) analyzed at the 
beginning and the end of each sample run, or at a minimum of 
twice/8 hour shift, whichever was more frequent? 

yes no X 

3. Vere the CRI and/or CRA standards analyzed after the ICV? 
yes X no 

4. Vere these data reported on Form IIB? 
yes X no 

5. Vere the raw data correctly transcribed onto Form IIB? 
yes no X 

Comments: The CRA was run only at the beginning of the sample runs and 
not at the end. The selenium CRDL value was transposed on Form IIB and 
the correct %0 is 78.6%. No flags are required for these discrepancies. 
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III. Blanks (guidelines pg. E-6, Form III) 

1. Vas the initial calibration blank (ICB) analyzed immediately 
after the initial calibration verification (ICV)? 

yes X no 

2. Vas a continuing calibration blank (CCB) analyzed immediately 
after each continuing calibration ve~ification (CCV)? 

yes X no 

3. Vas a preparation blank (PB) analyzed at a frequency of at 
least 1 in 20 samples? 

yes X no NA 

4. How many elements were detected above the CRDLs? 0 (if O, go 
to question 5) 

4a. How many elements were detected in the blanks at greater 
than one-half the amount detected in any sample? 

5. Vere raw data correctly transcribed onto Form III? 
yes X no 

Comments: All requirements met. 

IV. ICP Interference Checks (ICS) (guidelines pg. E-7, Form IV) 

1. Vas the ICS analyzed twice per 8 hour shift? 
yes X no 

2. Vere the ICSs analyzed before and after samples? 
yes X no 

3. Vas any massive interference detected? 
yes 

4. Vere the ICSs within ±20% mean value? 
yes X 

no X 

no 

5. Vere raw data correctly transcribed onto Form IV? 

Comments: All requirements met. 



v. Spite S..ple Analysis (S) (guideline PI• E~8, Form V) 

1. Vere spikes analyzed at a frequency of 1 in 20 samples? 
yes X no 

2. Vere spike recoveries correctly calculated? 

(SSR - SR) 
% recovery • SA X 100 

SSR = Spiked Sample Result 
SR = Sample Result 
SA = Spike Added 

yes X no 

I 

~ 

3. Vere spike recoveries within the range of 75-125%? 
yes no X 

3a. For recoveries outside this range, were associated data 
flagged "N" by the laboratory on Forms I and V? 

yes X no NA 

(an exception if granted where the sample concentration is >4X 
the spike concentration) 

4. Y~~~ raw data correctly transcribed onto Form V? 
yes X no 

* Refer to page E-9 (SOV 787) for information regarding the amount of 
spike to be added for each analyte and for other information about the 
Spike Sample Analysis. 

Comments: Selenium water values are unusable and flagged "R" due to 
spike recoveries below 40% (22.8%). Thallium soil values are estimated 
and flagged "J" due to low spike recoveries (54.3%). 

VI. Duplicates (D) (guidelines pg. E-11, Form VI) 

1. Vere duplicates analyzed at a frequency of 1 in 20 samples? 

2. Vere RPDs correctly calculated? 

RPD = S - D X 100 
(S + D)/2 

S = Sample 
D = Duplicate 

yes X no 

yes X no 
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3a. For sample concentrations >Sx the CRDL, were RPDs ±20%? (limits 
of ±35% apply for soil/sediment/tailings samples) 

yes no X NA 

3b. For sample concentrations >Sx the CRDL, did duplicate analysis 
results fall outside the control window of ± the CRDL? 

yes no X NA 

3c. Yhere the RPDs exceeded the control limits~ were the data 
flagged '*' on Forms I and VI by the laboratory? 

yes X no NA 

4. Vere raw data correctly transcribed onto Form VI? 
yes no X 

* Other Considerations: 
- Field blanks cannot be used for duplicate analyses 
- Duplicates must be analyzed for each analytical method 

Comments: The selenium values for water sample HHP503D was done on ICAP 
and was compared to the furnace AA value for HHP503 which gave an RPD of 
200%. The ICAP value for HHP503 of 28.02 ~g/1, which should have been 
used for comparison, gives a new RPD of 27.8%. Since no water samples 
were analyzed by ICAP no flags are assigned to selenium values. 
Duplicate results for arsenic and lead water samples were high when 
analyzed by ICAP (200% and 37.0%, .respectively). No arsel)ic values were 
acquired by ICAP analysis but the lead value for sample HHP516 was 
analyzed by ICAP and is therefore estimated and flagged "J". 

VII. Laboratory Control Sample (LCS) Analysis (guideline pg. E-12, Form 
VII) 

1. Vas an LCS analyzed for every sample delivery group or batch 
of samples, whichever was more frequent? 

yes X no 

2. Vere recoveries within the 80-120% limit? 
yes X no 

-if the recoveries were outside this range the analysis must 
be terminated, the problem corrected and the previous samples 
associated with that LCS redigested and reanalyzed. 

3. Vere the raw data correctly transcribed onto Form VII? 
yes X no 

Comments: All requirements met. 



VIII. Pumace·Atomc Absorption. (AA) QC·Analysis-(guidelines PI• E-14, 
Fom VIII) 

1. Does the raw data package contain absorbance values for two 
injections per sample, the average values and the relative 
standard deviation (RSD)? 

yes X no 

2. For analyte concentrations > the CRDL, did the RSD for the 
duplicate injections agree within 20%? (if yes, go to question 
3) 

RSD = SD X 100 
if" 

yes X no 

SD = Standard Deviation of Duplicate Injections 
M = Mean of Duplicate Injections 

2a. Vere samples that exceeded the 20% criteria reanalyzed? 
yes no 

2b. Did any reanalyzed samples exceed the 20% criteria? 
yes no 

2c. If yes, did the laboratory flag the data of Fcrm I with an 
'M'? 

yes no 

3. Vas the recovery of the spike > 40%? (if yes, go to question 
4). 

yes no X 

If no, was the sample diluted and rerun with another spike? 
yes X no 

4. Vas sample absorbance >SO% of spike absorbance?* (if yes, go 
to question 5). 

yes no X 

* Spike absorbance = absorbance of spiked sample - absorbance of sample. 
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4a. For spike recoveries between 85 and 115%, were results 
reported to the IDL? 

RPD = (SSR - SR) x 100 
SA 

yes X no 

SSR • Spike Sample Recovery 
SR = Sample Result 
SA = Spike Added 

4b. For spike recoveries outside the 85 and 115% range, were 
results reported to the IDL and flagged with 'V'? 

yesX no 

5. Vas spike recovery between 85 and 115%? (if no, go to 
question 6) 

Sa. Vere results quantified from calibration curve and 
reported to IDL? 

yes X no 

6. Vas an HSA at SO, 100 and 150% of the sample absorbance 
analyzed? 

yes no X 

6a. Vas each HSA analysis identified in the raw data along 
with the slope, intercept and correlation coefficient? 

yes X no 

6b. Vere these data correctly transcribed onto Form VIII? 
yes no 

6c. Vere correlation coefficients(r) > 0.995? 
yes no X 

6d. If no, were MSAs run once more? 
yes X no 

- If the correlation coefficients were still > 0.995, data on 
Form I must be from the run with the best 'r' and the data 
on Forms I and VII must be flagged with a'+'· 

Vere these criteria met? 
yes X no 



6e. Vere all MSA obtained data marked with an '5' or an 5+ on 
form I? 

yes X no 

Comments: HSA was required but not performed for sample HRP516's 
·thallium value or for sample HRP517's arsenic value. These values are 
estimated and flagged "J". One correlation coefficient was <0.995 for 
sample HHP518's arsenic value and is flagged "J", estimated. Both 

-correlation coefficients were <0.995 for sample MHP504's arsenic value 
and is considered unusable and flagged "R", rejected. 

IX. ICP Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX) 

1. Vas an ICP serial dilution performed on each group of samples 
of a similar matrix (i.e., soil, water) and concentration 
(i.e., low, high) or for each sample delivery group, whichever 
was more frequent? 

2. 

yes X no 

For elements with concentrations >lOX the CRDL, did any exceed 
the serial dilution results by more than 10%7 (if no, skip 
questions 3 and 4) 

yes X no 

I - S 
% difference = -I- X 100 

I = Initial Sample Result 
S = Serial Dilution Result (instrument reading X5) 

3. Vhich elements had concentrations that exceeded the 10% 
criteria? For soils, arsenic and zinc. 

4. Did the laboratory flag these data with an 'E' on Form IX? 
yes X no 

5. Vere the raw data correctly transcribed onto Form IX? 
yes X no 

Comments: For the soil samples, the arsenic and zinc values are flagged 
"J", estimated due to slightly high %D's of 12.1 and 13.3%, 
respectively. 
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X. Instru.ent Detection Liaits (IDL) (guidelines pg. E-13, Form XI) 

1. Vere IDLs reported for each analyzed element? 
yes X no 

2. Vere IDLs reported for each instrument used? 
yes X no 

3. Did the IDLs meet the contract requirements? (refer to pg. 
E-13, SOV 787) 

yes X no 

Comments: All requirements met. 

XI. Interelement Corrections for ICP (guidelines pg. E-13, Form XII) 

L 1. Vere correction factors reported on Form XII? 
yes X no 

L Comments: All requirements met. 

L XII. Linear Range Analysis (LRA) (guidelines pg. E-14, Form XII) 

I 1. Vas a linear range verification standard analyzed? 

L yes X no 

2. Vas the results within ±5% of the true value? 
I , yes no ... 

i 

!... 

L 

L 
----- ------~ ~-- ---------~--~------------------------------------ --- --



BoldiqTiMS 

Limitsz Metals- 6 months; Bg.- 30 days; en- 28 days. 

1. Verified date of sample receipt by laboratory 8-16-89 
·2. Date of preparation/analyses 8-25-89 
3. Vere holding times met? yes no X 

Mercury holding times were not met; therefore, all mercury values 
are estimated low and flagged "J". 

Analyte Matrix Date Prep Holding Bolding Time 
Sampled Date Time Limit/Met 

Mercury Low soil 7-18-89 8-25-89 37 days 30 days no 
Mercury Low water 7-18-89 8-25-89 37 days 30 days no 
Metals Low soil 7-18-89 8-25-89 37 days 6 months yes 
Metals Low water 7-18-89 8-25-89 37 days 6 months yes 
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U.S. EPA - CLP 
EPA SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

MHL'3S5 L Lab Name: SILVER VALLEY LABS.,INC. 

Lab Code~ SILVER Case N•::..: 12334 MHL955 
I • 

! 

~ Matrix (soil/water): SOIL LaD Sample ID: 

i.e vel ( l•::.w/med): LOW Date Received: 08/16/89 

'38. 5 

Concentration Units (uq/L or mg/kq dry weiahtl: MG/~G 

!CAS No. : Analyte :Concentration:c: Q !M : 
··-------·-- -·------------ - I ··------ I --

L 

~ J 

! -
i 

L 
Color Before: BROWN Clarity Befe:•re: Te:t;ture: 

i ~- .~.· - r ~.J·-· 1_1 
Afte·l'": 

Comments: 
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I , 
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: I 

YELLOW ·clarity A·fter: Artifacts: 

FORM I - IN 
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MEDIUM 
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u.s. EPA - Ct.P 

1 
INORGANIC ANALYSIS 

EPA SAMPLE NO. w 

Lab Name: SILVER VALLEY LABS.,INC. 

DATA SHEET 
,g .. wt'D•.,'I 

Contract: ~-O'iW 0071 

Lab Code: SILVER Case No.: 12334 
ftC 

SAS Nc•. :~-c1f.f SDG Nc).: MHL 955 '! l 

Lab Sample ID: W Matrix (soil/water): SOIL 

Level ( low/med): LOW Date Receiveo: 08/16/99 

i. Solids: '38. 4 

Concentration Units (ug/L or mg/kg dry weigntl: MG/KG 

:CAS N•:•. : Analyte :concentration:c: Q lM : 
I I ---------- --------- -------------·~·------ --

t!S!.90§§i!:!ffi 
t!S!D92D@§§ 
tl§l:f.!:!r.:t __ 
~.!.£!£§! __ _ 
EQ~~aa!!:!m _________ 12§_ ~l ______ lf_ 
§§!~o.!gm_: ________ 16~Z- _l ______ lE_ 

Z11Q~6£~1- §.!1~§1:___ _ _______ !§~§- _1~-----lf_ 
Z11Q~£~~§- §QgJ:.gm___ --------~1~§- gl ______ lf_ 
Zi1Q~6§=Q- Ih~l!!gm_: _________ ~~Q- _l~§ ____ lE_ 
·Z11Q~§6=6-·~2n~g.!~m_: _________ ~~§- ?.l ______ le_ 
lZ11Q~§§~§_:~.!n£ _____________ 2Z1Q __ ls _____ lf_ 
: __________ :g~S!o.!g~ __ : _____________ _ l ______ l~B 

Color Before: BROWN Clarity Bef•::.re: Texture: 

Color After: YELLOW Clarity After: Artifacts: 
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L 33 
U.S. EPA - CLP 

L 
EPA SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

Case N•::a.: 12334 

C t t ~~ ·~!·~~ ?.'11 on rae : ot o'J <J•.Ji 

SAS N•:•. : ~~:,i'( 

r1HP500 
Lab Name: ... SILVER VALLEY LABS.,INC. 

SILVER SDG No.: MHL'355 

' 
~Matrix (soil/water): SOIL Lab Sample ID: 

Lev e 1 ( 1•:• w / meo ) : LOW Date Received: 08/16/89 

L 

L 

I 

~ 

u 

Concentration Units (ug/L or mq/kg dry weight): MG/KG 

: Analvte :concentration:c: Q lM : 

:z1~~=~2=§_l~!Ym!oym_: ________ !§~Q_l_l! _____ lf_: 
lZ11Q=~§=Q_:~oi!m2o~_: ________ §Z~Q_l_l ______ lE_: 
: Z±1Q=:2§=:f- : ~r.~§-10!_<;.___ _ _________ £££_ : _l _______ lE_ : :r· ~ 
:z±~2=~~=~-:~~r!Ym ___ --------~~~§_:~l! _____ le_: 
:z:±1Q=il=Z_:~gr~l!i~m ________ Q~~~_:yl ______ le_: 
:z:±12=1~=~-:g~~m!~m __ --------~§~~_:_l ______ lf_ 
lZ11Q=ZQ=:f_lgA!£!Ym _________ §§~QQ_l_l ______ lf_: 
:z:±12=1Z=~-~~hr2m!Ym __________ §~§_:_l ______ le_: 
lZ112=1§=±-lG2~!li ___ , _________ z~±-l~l ______ lf_: 
:z:±1Q=~Q=§_:~QQQ~r ___ : _________ ~~§_:_l ______ le_: 
:z±~~=§~=§_:!rQo ____________ §~±QQ_:_l ______ le_: 
:z±~~=~~=!_:b~~~----- ________ ±§~Q_:_l ______ le_: 
:z±~~=~§=±-~~~go~§iym: _______ ~~QQQ_:_l ______ le_: 
lZ1~2=2§=§_:~!09!o~g~: ________ 6~~Q-
:z±~2=~Z=§_l~§!£Yr~-- _________ !~1-
:z±±2=2~=Q_:~!ft~! ____________ z~!-
:z±±2=Q2=z_:fQ!!~§!ym: _________ §6Z _ 

________ 66~ .. 1-
--------±~d~-__________ :±~;?.-

lZ11Q=§~=~-:~!O!~iYm_ ---------~~z- ~l ______ lf_: 
lZ11Q=§§=§_l~bof ____________ !1!QQ_._l§ _____ lf_: 
: __________ :~~~o!~~-- ------------- _l ______ l~B: 

Color Before: BROWN Clarity Before: Te!t;tLtre: 
i 

L;ol•:•r After: 

Comments: 
l 
i... 

I I 
L 

YELLOW Clarity f\·fter: Artifacts: 

FORM I - IN 

.. : .. ·~ .... _•.,:_ _ _. 

MEDIUM 

7/88 



U.S. EPA - CLP 
EPA SAMPLE NO. u 

1 
INORGANIC ANALYSIS DATA SHEET 

6JI•WI• tJO?t. 
Contract: ~a BJ ue/t· 

MHP501 
Lab Name: SILVER VAllEY LABS.~INC. 

Lab Code·: SILVER Case No.: 12334 

Matrix <soil/water): SOIL 

~c. -ri 
SAS No.: .~~ SDG No.: MHL955 u 

Lab Samcle ID: 

Level <low/med): LOW Date Received: 08/16/89 

i. Sc•l ids: 81.7 

Concentration Units Cug/L or mq/kg dry weight): MG/KG 

:CAS No:.. : Analyte :concentration:c: Q 
I ·I 
I I 

:M 

I I p I 

-7------.!.cv : b- c. , ... f1 
--.!.~...:r.J9S.. __ I 9-l 
~l. ______ le_· 
!2l. _______ lE _ 
_ l. ______ J..E_ 

Z11Q~££~~-l§!lY~r ___________ §6~§- _l.! _____ J..E_ 
Z11Q~6~~§_l§gg!~m ____________ §Q~- §l. ______ lE_ 
Z11Q~£§~Q- : Ib.!!ll!!J!!L ---------~~z- !H!~L ____ J.E_ ::r~ 
lZ±±Q~§£~6_l~f!O!!Qi!Jffi_ ---------£~§- §l. ______ J..E_ 
:z±±Q~§§~§_:~!n£ ____________ 1§£QQ __ ls _____ le_: 
l __________ :~~!!O!Q§ __ -------------•-l ______ l~Bl 

Color Before: BROWN Clarity Before: Texture: FINE 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

i l u 
•. j 

u 
I u 
u 

u 

u 
u 

r I u 
< 

1 i u 
' 
i 

ij 

FORM I - IN 7/8~ r ..... 
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U.S. EPA - CLP 
EPA SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

1.1-Wt· 1101 tf MHP502 
Lab Name: SILVER VALLEY LABS •• INC. Contract: ~~ D~ 0971 

Lab Cod~: SILVER Case N•::a.: 12334 
QC. M 

SAS No. : c;-4~- 01 SDG N•::a.: MHL 955 

Matrix (soil/water): SOIL Lab Samole ID: 

i...t~Vel ( lo:ow/med): LOW Date Received: 08/16/89 

;.~ Sc•lio.s: '35.0 

Concentration Units Cug/L or mg/kg dry weiqht): MG/KG 

:CAS Nc•. : Analyte :concentration:c: Q :M : 

lZ17~=~Q=~-:A!Ym!DYm_: _________ ~1Q_!_l! _____ lf_: 
!Z11Q=~§=Q_!dn!!m2n~_: _________ l11_!_l ______ lE_: 
Z142=~§=~-:6rggn!£ ___________ 1Z~_:_l ______ le_:~~ 
Z11Q=~~=~-:y~r!Yffi ___ --------~~~§_l~l! _____ lf_: 
Z112=11=Z_l~~r~ll!Ym --------2~6~-~~l ______ lf_: 
Z112=1~=~-:g~gro!ym ___________ £§Q_:_l ______ le_: 
Z11Q=Z2=~-:g2!£iYm __ -------~£§QQ_l_l ______ lf_: 
Z11Q=1Z=~-~~hr2miYm_ --------2~~~-:~l ______ lf_: 
Z1±2=±§=±_:gQ~2!! ___ . _________ ~~6_:~l ______ le_: 
·Z±±2=§2=§_:~QQQ§r ___ : _________ £§§_:_l ______ le_: 
Z±~~=§2=§_:lrQo ____________ §ZQQQ_:_l ______ lf_: 
z±J2=2£=1 __ :~g2g _____ -------~1§QQ_:_l ______ le_; 
Z1~2=~~=±-~~~90!§!yro: _________ l±£_l§l ______ lf_: 
z±~2=22=§_:~2o92og§§: _________ £~6_:_l ______ le_: 
Z±~~=~Z=§_l~§rfYr~--~------~a_~:_l~~A~lG~: ~~~~ 
z±±2=Q;=Q_:~!£t§! ____________ §~£_:§l ______ le_: 
Z±1Q=22=z_:e2!~22!~m: _________ §§Q_:§l ______ le_: 
ZZ§6.::12.::6_ : §gl~o!~m- : __________ J§~±- : ._l ______ lE_ : 

Color Before: BROWN Clarity Bef•:•re: MEDIUM 
! 
~ C•:•lor After: YELLOW Clarity After: Arti·facts: 

"""' 
Co:•mments: 

L 
' 
~ 1 

I 

·~ 

r 
FORM I - IN 7/88 

I I 
l.J 



U.S. EPA - CLP 

1 
INORGANIC ANALYSIS 

EPA SAMPLE NO • .J 

Lab Name: SILVER VALLEY LABS.,INC. 

DATA SHEET 
~~~II)·· 00?1/ 

Contract: GGV-Q'J Cll)7i· 
MHP503 I ' 

~ 

Lab Code: SILVER Case No.: 12334 
trt4i 

SAS N•:~. : ~wt'll) SDG N•::.. : MHL '355 .. ... 
Matrix (soil/water): WATER Lab Sample ID: 

. i 
~evel (low/med): LOW Date Received: 08/16/89 w 
% Solids: 0.0 

Concentration Units Cug/L or mq/kg dry weight): UG/L 

:CAS N•::t. : Analyte :Concentration c: Q 

Z14.~~~Q~§_:al~m!n~m_: ________ £~~§- §l ______ le_: 
Z11Q~~§~Q_l~Diim2D~- --------1~~~- Yl ______ le_: 
Z112=~§=6_:~~a~Di£ __ ---------~~~- ~1~~----lE_: 
Z112=~~=~-~~s~i~m ___________ §1~§-·~l ______ lE_; 
Z112=11=z_:~~~~ll!~m ---------1~1-lYl ______ le_: 
Z11Q=1;?.~~- : ~sQ!!!i!:H!L_ ---------~~2-: ~l ______ le_ : 
Z±12=ZQ~~-~~sl£i~m ________ l±ZQQQ_:_l ______ le_: 
·Z±12=1Z~~-:Qn~2!!!i~m_: _________ ~~§_lYl ______ le_: 
:z:±±2=±§~±_:~QQs!! ___ ---------~~~-'Yl ______ le_: 
:z:±12=§2=§_l~QQQ~~--_: _________ §~~-~~l ______ le_: 
:z:±~~=§~=§_:l~Qn _____ ---------l~§_:_l ______ le_: 
:z±~~=~~=!_lb~sg_ ______________ §~~-:§l~! ____ lE_: 
:z±~~~2§=±_:~sga~~i~m·-------~21QQ_:_l ______ le_: 

Z1±2=~~=§- §gg!~m __________ £§6QQ_:_l ______ le_ 
Z11Q=~§~Q- Ihs!liYm_ ---------l~Q_lYl ______ lE_ 
Z±±Q~§£~6- ~sDsQ!Ym_ ---------6~Z-lYl ______ lE_ Z±±Q=§§=§- ~in£ ______________ ±!~_l_l ______ lE_ 

~~sD!Q~ __ , _____________ :_l ______ l~8 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR AYti-facts: 

Cc•mments: 

FORM I - IN 

: I 
1..1 

J 

u 
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u 
, I 
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u 
u 
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u 

l 
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I 
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L 
U.S. EPA - CLP 

EPA SAMPLE NO. 
l .; ' 

INORGANIC ANALYSIS DATA SHEET 
MHP504 

L Lab Name: SILVER VALLEY LABS •• INC. C•:m t i~ ~'u: 1; : ~l .. ':~ .. ~~ff.t 
Lab Cod~: SILVER Case No.: 12334 SAS N•:•.: SDG No. : MHL '355 

W Matri:'; (so:•il/water): WATER Lab Sample IO: 

;..svel ( 1 r:.w I med ) : Date Received: 08/16/89 

L ;~ Sr:alids: 

LOW 

o.o 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

L 
l ' u 

L 

l 
L-

l 
I 

I : u 
C•::rl•:•r Befr:•re: 

Lo:•l r:o·r ,c\ f ter: 

Co:•mments: 

L 
! u 

I : . ' w 

:CAS N•::r. 

COLORLESS 

COLORLESS 

: Analyte :concentration;C; 
. I 

I 

Clarity Before: CLEAR 

Clarity A·fter: CLEAR 

FORM I - IN 

Te>;ture: 

Artifacts: 

7/88 
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U.S. EPA - CLP' 

1 
E?A SAMPLE NO.~ 

INORGANIC ANALYSIS DATA SHEET 
1.1' ... Wl"O•?'I 

ContYa.ct: G& e·; nnz~ 
I MHP506 I; ; 

~ Lab Name: SILVER VALLEY LABS.,INC. I I 

·-----------· 
Lab Code: SILVER Case No.: 12334 SAS No.: SDG No.: MHL955 , 

MatYix (soil/watey): WATER Lab Samole ID: Ill 

Level Clow/med): LOW Date Received: 08/16/89 

i. Solids: o.o 

Concentl"ation Units Cug/L ol" mg/kg dl"y weightl: UG/L 

ICAS No. Analyte ConcentYation:c: Q 
·• I 

:M 

:z±£~=~2=§- ~lYminYm _________ £±~§_:~l ______ le_ 
IZ11Q=~§=Q- ~n!iffiQD~- --------1~~~-IY1 ______ lE_ 
lZ11Q=~§=£-~8~§~Db£ __ ---------§~§_:~1~~----lE_ 
:z±~2=~~=8_:~2~iym ___________ §±~§_:~1 ______ lE_ 
lZ112=11=Z-:~~~~1liYm ---------1~1-IYl ______ lE_ 
lZ11Q=1~=~-~~29m~Ym __ . _________ !~§_lYl ______ lE_ 
lZ11Q=ZQ=£_:~21£iYm __ ------1~~QQQ __ l ______ lE_ 
:z±±2=1Z=~-~~h~gm!Ym_: _________ £~§- Yl ______ 1E_ 
1Z112=1§=±-l~Q221! ___ ---------6~§- ~1 ______ 1E_ 
:z~±Q=§Q=§_I~QQQ§~---~---------6~~- ~1 ______ lE_ 
Z±~~=§~=§_l!rgn _____ ---------~~§- _l ______ le_: 
Z±~~=~£=1_1b~2g ______________ §~£- _1~~----lE_: 

z±~~=~~=±_:~2gn~~!ym: _______ ~±§QQ __ 1 ______ le_: 
Z±~~=~§=§_:~2D92D~§~: _________ £z± _ _ 1 ______ 1e_: ~e 
Z±~~=~Z=fi_l~§~fY~~--~----~~-~- Y1~-~~1~~~ 9~,n 
z±±2=26=Q_:~!£t§l ___ ---------~~z- Y1 ______ le_: 
Z11Q=Q~=Z-1Eg!~§§bym: ________ 1Z~Q- a: :P : 
ZZ§6=1~=£_l§§!§DiYm_: ________ !±~Q- Yl~~====lE=:£~ 
Z112=66=1_l§!!Y§~--- ---------1~§- Y1 ______ le_: 
z±±2=£~=§_:§gg!ym __________ ££~QQ __ 1 ______ le_: 
Z112=6§=Q_l!h2l!iYm_: _________ !~Q- Y1~-----lE_I 
Z11Q=§£=£_:~2n~g!ym_: _________ ~~Z-·Y1 ______ le_: 
z±±Q=§§=§_:~!n£ ______________ ±£~_:_l ______ le_: 
__________ :~~2nbg§ __ : _____________ :_l ______ l~B: 

Color Before: COLORLESS Clarity Befol"e: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

reeJVId9Q>p!JPer 
FORM I - IN 
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U.S. EPA - CLP 

L 
EPA SA•VIPl.E Nll. 

1 "' 
INORGANIC ANALYSIS DATA SHEET 

MHP507 
Lao Name: SILVER VALLEY LABS.,INC. Contract: ~''g~,~~~~9l.. 

~ab Code: SILVER Case No.: 12334 ~c. /rfo 
SAS N•::.. : q-4~ SDG N•:~.: MHL '355 

L Matrix (soil/water): WATER Lab Sample ID: 

Level ( lc•w/med): LOW Date Received: 08/16/89 

L X So:.lids: 0.0 

Concentration Units (ug/L or mq/kg dry weight): UG/L 

L 
u 

L 

L.. 

Befc•re: 

I ~olor After: 
"--

Ca:amments: 

L 

u 

CAS l'k•. 

COLORLESS 

COLOHLESS 

: Analyte :concentration:c: Q : 1"1 : 

Clarity Before: CLEAR Te:t;tttre: 

Clc.w i ty .~\-Fter: CLEAR Arti-facts: 

FORM I - IN 7/88 



U.S. EPA - CLP 
Vo-

EPA SAMPLE NO., ! 
1 ----------- w INORGANIC ANALYSIS DATA SHEET 

: MHP50'3 :, 1 

Lab Name: SILVER VALLEY LABS.,INC. 
/A• \lJ8' DO')'{ 

Contract: bG 09 007~ ' ·~ I I . -----------
Lab Code: SILVER Case No.: 12334 SAS No. : ~fi~'IJ,ft SDG No.: MHL955 

Matrix (soil/water): WATER Lab Samole .ro: 

Level (low/med): LOW Date Received: 08/16/89 

7. Solids: o.o 

Concentration Units <ug/L or mo/~g dry weioht): UG/L 

CAS No:.. 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

recycled paper 
recycled paper 

: Analyte :concentration:c: :1'1 

~~2nig~ __ : ____________ _ _l _______ l~8 : 

Clarity Before: CLEAR Texture: 

Clarity After: 

FORM I - IN 

CLEAR Artifacts: 

e('qloj!Y and env.ironmelll 
{"('Oiol!~ nrul Pnvtrunmenl 

~ 

u 
u 

u 
U. 

u 
u 

I 

w 
\ I w 



L 

L 

L 

I 

L 
.j 
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.L 

'II 
u.s. EPA - CLP 

EPA SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SILVER VALLEY LABS.,INC. Contract: ~ ... tt~~~~?;lJ. 
MHP510 

~ab Coae: SILVER Case N•:;.. : 12334 SAb N•:..: SDG No. : MHL '355 

Matrix (soil/water>: WATER Lao Samole ID: 

-Level ( l•::.w/med): LOW Date Receiveo: 08/16/89 

0.1) 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

:CAS No. : Analyte lConcentration:c: Q U1 : 

:z±g~=22=~-:~iYm!oYm_: _________ ~§§_:_l ______ le_: 
:z1~2=~§=Q_;eo~imgoy_: ________ l2~~-~Yl ______ Le_: 
IZ11Q=~§=~-:~L§!DA~ __ : _________ ~~1_l~l~~----lE_l 
:z±±2=~2=~-~~~r!Ym ___ --------~z~g_:~l ______ le_: 
:z±±Q.::±!=Z_:~~r~!!!Ym: _________ !~!_:yl ______ le_: 
:z±12=1~=~-~g~~m!ym __ ---------~L§_:~l ______ le_: 
:z±±2=Z2=~-~g~!s!ym __ ------~~~QQQ_:_l ______ le_: 
:z±±2~±Z=~-:gnr2m!Ym_: _________ gL§_:yl ______ le_: 
:z±±2=±§=±_:gQ~A!1 ___ ---------~L§_:~l ______ le_: 
lZ11Q=~Q=§_:QQQH§L ___ : ________ 1~L~-~~l------lE_l 
:z±J~=§~=§_:Irgo _____________ !QZQ_'_l ______ !E_: 
:z±J~=~~=!_:bg~~----- ---------1~1- _l~! ____ lE_: 

§l ______ lf:_ : 
Z±±Q=~~=~-:§Qg!ym __________ ±§±QQ __ l ______ !E_; 
Z±1Q=~§=Q_l!h~!!!Ym __________ !~Q- Yl~-----lE_: 

. Z±±Q=§£.::6_ : ~~Di9.!Ym_ _ ________ 6LZ._ Yl ______ l!:_ : 
:z±±Q=§§=§_:~!o£ ______________ §§§_._! ______ le_: 
: __________ :g~~D!~§ __ : _____________ l_l ______ l~Bl 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

I Cc•l•:•r l.J After: COLORLESS Cl~'\rity f'\fter: CLEAR Artifacts: 

FORM I - IN 7/8£ 



U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

'~~"" -~-:-:-. . ...... ·-· 
- •¥0· 

EPA SAMPLE. NO. u 
I 
I 

t.I~WI .. tHI?'/·' l MHPS11 l . , 
Lab Name: SILVER VALLEY LASS.,INC. Contract: tAl B'J 067:1:: · l ___________ : W 

Lab Code: SILVER Case No.: 12334 SAS No.: ~~~~ SDG No.: MHL955u 

Lab Sample IO: Matrix (soil/water): WATER 

Level ( low/med): LOW Date Receivea: 08/16/89 

7. Solids: o.o 

Concentration Uni~s Cug/~ or mg/kg dry weigntl: U6/L 

JCAS No. 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

reeve led QaQer 
recyc1iii:n1aper 

J Analyte Concentration:c: Q 

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Texture: 

Artifacts: 

ervloj!y ansi environment 
N"olo,cy nnd rnv1ronment 

.U 

u 
' J u 

u 

u 
u 
u 

[ 
I 

....J 

7n 1 
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L 
L 

' u 
l w 

I I u 

L 

L 
' ' -
i 

l 
' 1-

Y3 
U.S. EPA - CLP 

EPA SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA s·HEET 

Contract: 1/"':f.l',f:Jf MHP512 
~ab Name: SILVER VALLEY LABS.,INC. 

Le:\b C•::.de: SILVER Case N•:J. : 12334 SAS No.: ~G4,i~~ SDG No.: MHL'355 

Matrix <soil/water>: WATER Lab Sample ID: 

Level ( l•:•w/med): LOW Date Rece1ved: 08/16/89 

0.0 

Concentration Units Cug/L or mg/kg dry we1qntl: UG/L 

:CAS N•::.. : Analyte :concentration:c: Q :M : 

:z16~=~Q=.§_l6l~mio~m_: _________ 1Q§_:§l ______ lf_ 
:z112=~§=.Q_!8n~~m2n~_: ________ 12~2_:~l ______ le_: 
•Z11Q=]§=.6_;6La§Oif __ ---------§~~-:~1~-----~E_: 
lZiiQ=~2=~-:~~Li~ffi ___ --------~~~~-:~l ______ le_: 
:z±±Q=±1=Z_:~~L~lli~m: _________ 1~1-:Yl ______ le_: 
lZiiQ=i~=~-:~~gmi~m __ ---------1~§_:yl ______ lf_ 
lZiiQ=ZQ=~- ~Al~!~m __ ------~Q~QQQ_:_l ______ lf_J 
lZ11Q=1Z=~- QhL2illiYm_: _________ ~~§_:yl ______ lf_: 
:z±±Q=1§=1- GQQ~l~---·---------~~§_lYl ______ lE_ 
lZ11Q=§Q=§- G9RQ~L--- ---------±~2-l~l ______ le_ 
:z±~2=§2=§- ILQo _____________ 1Q~Q_:_l ______ le_ 
:z±~~=~6=1- b§~Q _____ --------~e~§_:_l~§~ ___ lE_ 
:z±~~=~~=±- ~~go~ai~m _______ §i~QQ_:_l ______ le_ 

;~:~~~~~~~=;g:~~~~~==·=====~:i:~=;~l~~~±~Q ~~~~~' 
:z±±2=2~=Q_:~!ft§l ___ ---------~~z_:yl ______ lf_. 
:7440-09-7 :Potassium: 986 :a: ;p 

:zz~~~12~~=:§§1§oi~ffi=:========11~g=:wi~~====1E::~~ 
Z11Q=~6=1_:§ilY~L--- _________ l~§_:yl ______ le_: 
Zi1Q=6~=~-:§QQiYm __________ 11~QQ_:_l ______ le_: 
Zi1Q=~§=Q_lib~!!!~m_: _________ 1~Q_lYl~-----LE_: 
Z11Q=§6=£_:~~n~Hi~m_: _________ 6~z_:yl ______ le_: 
Z1±2=§9=§_:~!n~----- ---------~~~_:_l ______ le_: __________ :g~~nig~ __ : _____________ :_l ______ l~B: 

COLORLESS Clarity Before: CLEAR 

t 1:•:•1 C•·r· ,o'd t e ·,.-: 
..... 

COLORLESS Clarity After: CLEAR Artifacts: 

C•:•mments: 

I· 

L 

FORM I - IN 7/88 

- - -------- - ------------ -
--'1~- •• _____ .__.... ......... _ ................. , •• -.. ~~~~:;... .. _,..:.;~- ....... ~···-..~:'i,.·;.:._·~--- ........ __ 4;- .. _...__.. ••• ~ __ ·_ 



U.S. EPA - CLP 
Y'f. .. 

1 
EPA SAMPLE NO. u 

INORGANIC ANALYSIS DATA SHEET 
a'tJJI .. fJ~>'~" 

Lab Name: SILVER VALLEY LABS.,INC. Contract: GO B3 0011 
MHP513 

Lab Cod~: SILVER Case No.: 12334 

Matrix <soil/water): WATER 

~(. ~'? 
"..(~ SDG No.: MHL955 u 

Lab Sample ID: 

Level (low/mec:J): LOW Date Received: 08/16/89 

0.0 

Concentration Units (ug/L or mq/kg dry weioht): UG/L 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

: Analyte :concentration:c: Q iM : 
I ·I 
I I 

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Te:.-;ture: 

Artifacts: 
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U.S. EPA - CLP 
L 
L 

EPA SAMPLE NO. 
1 . 

INORGANIC ANALYSIS DATA SHEET 

! 
1 

Lao Name: 
~ 

SILVER VALLEY LABS.,INC. C•:)ntract: "~~~- 6.s·rt_; ... -.:~:~~: __ _ 
SILVER Case Naj.: 12334 SAS N•j.: SDG No.: MHL955 

I i U Matrix <soil/water): WATER 

I 
Level Clow/med): LOW Date Receivea: 08/16/89 

~ 7. S•:•lids: o.o 

Concentration Units (ug/L or mo/kq dry weight): UG/L 

----------------------------------------------
i ' w 

L 

L 
l w 
j ' 
~ 

lCAS N.;:.. 

lZ11:Q.:§6::6_ 
lZ11Q.:§§::§_ 

~olor Before: COLORLESS 

) :.:.lc•r After: COLORLESS .... 
Cc•mments: 

1 

Analyte !Concentration:c: Q 
. t 

I 

!i'1 : 

~~n~~!Ym __________ £~z_:yl ______ le_: 
~!ns _____ ---------1~~-:yl ______ lE_: 
g~~D!Q@ __ . _____________ :_l ______ l~R: 

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

. ·------·-----.. ----------- ··-- -~-~-.. --__ --.. -~ 

I 
I 

Texture: 

Artifacts: 

--~_-_: __ _. 
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U.S. EPA - CL? Yb- • 
1 

EPA SAMPLE NO. i ! 

----------- w INORGANIC ANALYSIS DATA SHEET 

Lab Name: SILVER VALLEY LABS.,INC. 
: MHP515 : · 
I ,I I 
·-----------·W 

Lc:~c Code: SILVER Case No.: 12334 SDG No.: MHL955 

Matrix (soil/water): WATER Lab Sample ID: 
. ~ 

Level Clow/med): LOW Date Received: 08/16/89 

o.o 

Concentratidn Units Cug/L or mq/kg dry weight): UG/L 

----------------------------------------------1 

CAS No. : Analyte :concentration c: Q 

_l ______ JJ~- : 
_l ______ lE_: 
Yl ______ lf_: 
_l ______ le_: 

__________ :~~eDiQ~-- _l ______ l!.'lBl 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Cc•mments: 

FORM I - IN 

u 

u 
u 
-~ I w 
u 
u 
I I. u 
' ' I . 

w 

u 

I j 

w 
I 
i 
' ..... 
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i 
~ U.S. f?A - CL? 

{/7 
EPA SAMPLE NO. 

L .:. 
INORSANIC ANALYSIS DATA SHEET 

MHP:S16 

L..c."-\b c.~ae: SIL'v'ER Case N•::.. : 12334 SAS 1\1•:;.. : 

I 

L.. 
t.ab Name: SILVER VALLEY LABS.,LNC. ContYact: 

SDG N•:t. : MHL'355 

'I ~ Mat~ix (soil/watey): WATER Lab Sc1mole LD: 

~evel C:l•:;.w/med): LOW Date Rece1ved: 08/16/89 

L 
L 
l.jj 

I 
lw 

I 
~ 

' 

L 

,;; I"\ 

L~o lor After: 

Comments: 

o.o 

Concentration Units (ug/L or mq/kq dYy we1qht): UG/L 

:CAS N•:o. : Analyte :Concentration;C: Q iM : 

_l _________ le .. _ 
_j_ ______ le_. 

__________ :g~~o~~~-- _j_ _______ L~B : 

BROWN Clarity Before: CLOUDY Te!!;tr..1re: 

BRO\.aJN Clarity A·ftey: CLOUDY Arti·facts: 

/ 

FORM I - IN 7/88 

; I 
L...: 

---------.-----------·-- .. _. ____ # ·-·- ______ ,___. _______ •• _ .. __ ~--- •••• -------- • • - -···· ·-··-·. 



U.S. EPA - CL.P 

1 
INORGANIC ANALYSIS 

I ' EPA SAMPLE NO. 1.j 

DATA SHEET 

Contract: ttwJ;0~b1~ MHP517 
Lab Name: SILVER VALLEY LABS.,INC. u 

Case No.: 12334 SAS N•::t. : ~11'~ SDG No.: MHL'355 u 
MatYix (soil/water): WATER Lab Sample IO: 

i..evel ( low/med): LOW Date Received: 08/16/89 

0.0 

Concentration Un1ts Cug/L or mg/kg dry weight): UG/L 

:CAS Nee. I Analyte :Concentrat1on C! Q 

:z±±Q=§Q=§_:~~QQ~~--- ________ 1~~±-
z±~~=§~=§_:r~Qo ______________ ±1§_ 
Z1~~=~6=1-~b~sQ _____________ 16~~-
Z1~~=2§=~-~~s90§§!Ym _______ §1§QQ_ 
Z1~~=:2§=~- : ~20.9~0§2§ _________ l;?.lQ __ 
Z1~~=~Z=§_I~§~£Y~~--~-----~·~-~-· 
Z11Q=Q~=Q_I~!£~~! ___________ 6§~§-

. I 
I 

§l ______ le_: 
_J.. ___ . ___ lE_ : 
_l~! _____ J..E_ : 
__L ______ lE_ : 

: ;p ! 
Yl~~1~Q: ~~ .. w·t1 
£.L _______ .LE_ : 

Z1~Q=Q2=Z_I~Q~sa§!Yffil _________ ~Z~- ~l ______ .LE_ 
:zZ§6=12=~-:§§!gn!Ym_: ________ l±~Q- ~l~! ____ lE_ R ~ 
IZ11Q=£6=1_!§~!Y@~--- ---------1~§- ~l ______ J..E_ 
Z11Q=~~=§_:§Qg~~m __________ 6§§QQ __ l ______ J..E_ 
Z112=6§=Q_1Ihs!!!Ym_: _________ 1~Q- ~l ______ J..E_ 
Z11Q=96=6_:~202Q!Ym_: _________ ~~z- ~l ______ lE_ 
Z112=9§=§_1~!o£ _____________ 6:2:2Q_:_J.. ______ lE_ 
----------~~~20!Q§ __ : _____________ :_l ______ l~B· 

Color Before: COLORLESS Clarity Before: CLEAR Te>:ture: 

Color After: COLORLESS 

Comments: 

recycled paper 
recycled paper 

Clarity After: CLEAR 

FORM I - IN 

AYtifacts: 

erolo!(y nr}d environmenl 
t•culo~:" nne f"nvinntmt"nt 

u 
J 
; J 

I~ 

u 
u 
w 

u 

I ~ u 
, I 

J 
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i 

L. 
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L 
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I 
~ 

L 
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L 
L 
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. I : 
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U.S. EPA - CLP 
EPA SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

Contract: :!':~'~f,~f:-.t MHP5!8 
Lab Name: SILVER VALLEY LABS.,INC. 

~c.,,b~t 
~"' 

Lab Code: SILVER Case N.;:,.: 12334 SAS No.: SDG No.: MHL955 

Matrix <soil/water): WATER Lab Sample ID: 

LOW Date Received: 08/16/89 

o.o 

Concentration Units lug/L or mg/kq dry weiaht): UG/L 

; CAS Net. : Analyte :concentration:c: Q !M ; 

:z1~~=~2=§ __ :elYm!oYm_: ________ ~~~z_:§l ______ le_: 
:z1~Q=~§=Q_:6o~~mgo~_: ________ !~~~-:yl ______ le_: 
: Z11Q=2!2=£- : 6r.a§:Dif.__ _ _______ !Z~1- : _!~§ ____ i.E_ ; ::J ~ 
:z1::±2=~~=~-:~~~!Ym ___ --------~§~~-:§l ______ le_: 
IZ1±2=11=Z-:§~r.~ll!~m ---------1~1- Yl ______ lE_: 
:z::±±2=1~=~-~~~gm!~m ___________ §~6- _l ______ le_: 
:z::±::±2=Z2=£_:g~lfi~m __ ------~11QQQ __ l ______ le_: 
:z::±12=1Z=~-:Qhr.em!ym_ ---------~~§- Yl ______ le_: 
:z::±±Q=::±§=::±_:gQQ~l~--- _________ £~§- Yl ______ le_: 
:z±±2=§2=§_:~eeQ~r. ____________ §~§- ~l ______ le_: 
:z::±~~=§~=§_:Ir.go ______________ §~§ __ l ______ le_: 
:z::±~~=~£=1-'k§sQ _____________ £1~~- _l~! ____ lE_: 

_l ______ lE_: 

COLORLESS Clarity Before: CLEAR Te~;ture: 

L Color ~o\fter: COLORLESS 

C•:Jmm£~nts: 

Clarity After: CLEAR Artifacts: 

:I : 
jlt.l 

---------

FOHM I - IN 

·-·--------··---------~-

7/SE 

-~ ... _ ...... -·...:---- .. ----·-



U.S. EPA - CL? 

1 .. ~ 
EPA SAMPLE NO. 

~ 
• I 

INORGANIC ANALYSIS-DATA SHEET 

Lab Name: SILVER VALLEY LABS.,INC. - Contract: t~~:~~~ MHP51'3 u 
Lab C•:.de: SILVER Case No.: 12334 SAS No.: ~'I~ SDG N•:.. : MHL '355 

Matrix (soil/water): WATER Lab Samcle ID: 

Level ( low/med): LOW Date Rece1ved: 08/16/8'3 

i. Sc•lids: o.o 

Concentration Units Cug/L or mg/kg dry weiQht): UG/L 

Analyte :concentration:c: Q :M : 
--------- ------------- ~: ______ l __ 

Z11Q~§§=§- ~!n£ ____ _ _ ________ ;u.:2_ _l ________ jJ~- i 

---------- g~~u!g~-- _l ______ lNB: 

Color Before: COLORLESS Clarity Before: CLEAR Te:t;ture: 

Color After: COLORLESS Clarity After: C(EAR A·rt i facts: 

Cc•mments: 

FORM I - IN 

u 
u 
u 
' I 
~ 

i ; 

u 

u 

u 
' .. .... 


